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Constitution and By-Laws 

(Adopted Jan'y 17th, 1905.) 



ARTICLE I. 
Name and Object. 

Section 1. The Name of this Association shall be "Wood Pre- 
servers* Association." 

Sec. 2. The object of the Association shall be to promote 
social and professional intercourse among its members; to advance 
the knowledge and practice of the science of wood preserving, and 
in all respects maintain a high standard of professional procedure 
in the work. 

Sec. 3. The means to be employed for this purpose shall be: 
Meetings for the presentation and discussion of appropriate papers 
and for social and professional intercourse; the publication of such 
papers and discussions as may be deemed expedient, and in such 
other ways as the members may from time to time consider advis- 
able. 

ARTICLE II. 
Membership. 

Section 1. The Association shall consist of corporate and as- 
sociate members. 

Sec. 2. A corporate member shall either be an executive or 
administrative officer of some operating wood preserving plant. 

Sec. 3. An associate member shall be a person who has such 
a knowledge of or connection with applied science as qualifies him, 
in the opinion of the Executive Committee, to co-operate with the 
corporate members in the advancement of the art of wood preser- 
vation. 

Sec. 4. Associate members shall not be entitled to vote or hold 
office, but shall enjoy all the other privileges of the Association. 

ARTICLE in. 
Admissions. 
Section 1. Application for admission to the Association shall 
be in the form prescribed by the Executive Committee, endorsed by 
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one corporate member of the Association, and forwarded to the 
Secretary for transmission to the Chairman of the Executive Com- 
mittee. 

Sec. 2. The Executive Committee, by a majority vote, shall 
pass upon said application by letter or by personal ballot, and if 
said applicant is duly elected a member, instruct the Secretary to 
so inform him by forwarding to him a certificate of membership 
bearing the date of his election, and to enter his name upon the 
rolls of the Association. 

Sec. 3. In the case of favorable action, upon the applicant for- 
warding to the Secretary the proper amount of dues for the cur- 
rent year, the Secretary shkll forward to such member-elect a cer- 
tificate of membership bearing the date of his election by the 
Executive Committee. Should such applicant fail to pay the mem- 
bership fee for a period of thirty days after the date of notification 
by the Secretary of his election, the same shall lapse, unless, in the 
opinion of the Executive Committee, the circumstances warrant an 
extension of time for an additional period of thirty days. 

ARTICLE IV. 
Dues. 

Section 1. The dues on admission to the Association and 
yearly thereafter shall be: 

For corporate member, ten dollars ($10.00). 

For associate member, ten dollars ($10.00). 

The annual dues shall be payable for the ensuing year in 
advance on the first day of January. The Secretary shall notify 
each member of the amount due for the ensuing year at the time 
the same becomes due. 

Sec. 2. A person elected after the first day of April in any 
year shall pay only one-half the annual dues for that fiscal year. 

Sec. 3. Any person whose dues are more than three months 
in arrears shall be notified by the Secretary, and until the same are 
paid his privilege of membership shall be in abeyance. Should his 
dues become one year in arrears, his membership in the Associa- 
tion shall be cancelled. 

ARTICLE V. 
Officers. 
Section 1. The officers of the Association shall be a President, 
three Vice-Presidents and a Secretary-Treasurer, who shall consti- 
tute an Executive Committee, in which the government of the 
Association shall be vested, and who shall have power to pass 
upon the eligibility of proposed members, and arrange programs for 
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future meetings, select all subjects for discussion, appoint all com- 
mittees necessary and have full power in all matters not other- 
wise provided for. 

Sec. 2. The term of office for all officers shall be one (1) year. 

Sec. 3. A vacancy in the office of President shall be filled by 
the Vice-Presidents in their proper order. 

Sec. 4. All officers shall be elected by ballot. 
ARTICLE VI. 
Management. 

Section 1. The President, under the direction of and as Chair- 
man of the Executive Committee, shall exercise a general super- 
vision over the affairs of the Association. He shall preside at all 
business meetings of the Association at which he may be present, 
and call special meetings when the same may be necessary. 

Sec. 2. The Vice-Presidents in their proper order shall pre- 
side at business meetings, in the absence of the President. 

Sec. 3. The Executive Committee shall manage the affairs of 
the Association in conformity with the provisions of this Consti- 
tution. They shall direct the investment and care of the funds of 
the Association; make appropriations for specific purposes; act 
upon applications for membership, as heretofore provided; consti- 
tute the Auditing Board, and generally conduct the business of the 
Association. They shall make an annual report at the annual meet- 
ing, transmitting the report of the Treasurer and of other officers 
and committees. 

Sec. 4. The Secretary-Treasurer, under the direction of the 
President and Executive Committee, shall be the executive officer 
of the Association, having charge of the books of the Association, 
and keeping a record of all meetings, and of other matters, as 
directed by the President of the Executive Committee. It shall 
also be his duty to advise the members of all meetings, taking 
charge of and preserving all papers read and discussed, and, when 
necessary, preparing copies o# abstracts of the same for publi- 
cation. He shall see that all moneys due the Association are col- 
lected, and be the custodian therefor. He shall verify the correct- 
ness of all bills presented for payment, and pay the same when 
duly approved and countersigned by the President. He shall also 
make an annual report, to be audited and presented to the Associa- 
tion by the Executive Committee. 

ARTICLE VII. 
Meetings. 
Section 1. An annual meeting, at which the officers for the 
ensuing year shall be elected and all annual reports read, shall be 
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held on the third (3) Tuesday of January in each year at ten (10) 
o'clock A. M., at such place as the Association, at the previous 
annual meeting, may designate. 

Sec. 2. Whenever the President shall deem it necessary, or 
upon the written application of fifteen (15) corporate members, 
stating the necessity of holding a special meeting, he shall direct 
the Secretary-Treasurer to call such a meeting. The notice thereof 
shall state the time and place of holding the meeting and the pur- 
pose for which it is called, and shall be mailed not less than thirty 
(30) days previous to the date of the proposed meeting. 

Sec. 3. At all regular meetings of the Association a majority 
of the corporate members present shall constitute a quorum, but no 
quorum shall consist of less than ten (10) corporate members. 

Sec. 4. The Association may adopt, from time to time, rules 
for the order of business at its meetings. 

ARTICLE VIII. 
Amendments. 

Section 1. Proposed amendments to this Constitution must be 
reduced to writing and signed by at least five (5) corporate mem- 
bers, and forwarded to the Secretary not less than thirty (30) days 
prior to the annual meeting. Advice of such proposed amendment 
must then be sent by the Secretary-Treasurer to the corporate 
members, stating that the question will be acted upon at the next 
annual meeting. 

Sec. 2. The proposed amendment may be adopted at the an- 
nual meeting by a majority vote, but when final action is taken a 
two-thirds (2/3) majority of those present and voting shall be 
necessary for its adoption. 
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NOT FOR PECUNIARY PROFIT. 



DRAFT OF ARTICLES OF INCORPORATION OF THE 
WOOD PRESERVERS' ASSOCIATION. 

State of Illinois, ) 
County of Cook, ) ^^• 

We, the undersigned, J. B. Card of the City of Highland Park, 
and State of Illinois, C. D. Chanute of the City of Chicago, and 
State of Illinois, and F. J. Angier of the Village of Riverside, and 
State of Illinois, all citizens of the United States, propose to form 
a corporation under an act of the General Assembly of the State 
of Illinois, entitled "An Act Concerning Corporations," approved 
April 18, 1872, and all acts amendatory thereof and supplementary 
thereto; and for the purpose of such organization we hereby unite 
in and execute and adopt the following Articles of Incorporation, 
to-wit: 

1. The name of this corporation is the "Wood Preservers' 
Association." 

2. The objects and purposes for which this corporation is 
formed are: To advance the wood preserving industry in all its 
branches; to afford its members opportunities for the interchange 
of ideas with respect to improvements in the wood preserving in- 
dustry, and for the discussion of all matters bearing upon the 
industry of wood preserving; to maintain a high business and pro- 
fessional standard in all respects; and to standardize specifications 
for wood preservatives and their introduction into the material 
to be preserved. 

The means employed to obtain these objects and purposes shall 
be: Meetings for the presentation and discussion of appropriate 
papers and for social and professional intercourse; the publication 
of such papers and discussions as may be deemed expedient; co- 
operation with other Societies, Associations and Organizations in 
the work of standardizing these specifications affecting the wood 
preserving industry; .and all other things incidental or conducive 
to the attainment of the objects of the Association or any of them, 
as the members may from time to time consider advisable. 

3. The management of the business and prudential affairs of 
this corporation shall be vested in an executive board of five mem- 
bers, to be elected as hereafter to be provided in the by-laws. 
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4. The names of the members of the Executive Board or di- 
rectors who are hereby selected to control and manage the busi- 
ness and prudential affairs of said corporation for the first year 
are as follows: 

NAME. RESIDENCE. 

John T. Logan, Texarkana, Texas. 

R. J. Calder, Galveston, Texas. 

Andrew Gibson, Paradise, Mont. 

D. Burkhalter, Bradford, Pa. 

F. J. Angier, Chicago, 111. 

5. The location of this corporation is in the City of Chicago, 
County of Cook, State of Illinois, and the postoffice address and 
business office is at 1033 First National Bank Bldg., in the said City 
of Chicago. 

In witness whereof, we have hereunto set our hands and seals, 
this 24th day of February, 1911. 

J. B. CARD, 

C. D. CHANUTE, 

F. J. ANGIER. 

State of Illinois, ) 
County of Cook, j" ss. 

I, the undersigned, Notary Public in and for said County and 
State, do hereby certify that J. B. Card, C. D. Chanute and F. 
J. Angier, personally known to me to be the persons whose names 
are subscribed to the annexed and foregoing instrument of writing, 
appeared before me this day in person, and severally acknowledged 
the signing of same to be their free and voluntary act and deed 
for the uses and purposes therein set forth. 

HARRIET HEISLER, 
Notary Public. 
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^tnU of JIUittotB 

Department of State. 
James A. Rose, Secretary of State. 



) 



To all to whom these presents shall comey Greeting-: 

WHEREAS, a certificate, duly signed and acknowledged, has 
been filed in the Office of the Secretary of State on the 7th day 
of March, A. D., 1911, for the organization of the 

Moot PrpHpntpra* KBBomtxon, 

under and in accordance with provisions of 'An Act Concern- 
ing Corporations," approved April 18, 1872, and in force July 1, 
1872, and all acts amendatory thereof, a copy of which certificate 
is hereto attached; 

NOW THEREFORE, I, James A. Rose, Secretary of State 
of the State of Illinois, by virtue of the powers and duties vested 
in me by law, do hereby certify that the said 

11005 prpHprttpra* A000riatt0n, 

is a legally organized Corporation under the laws of this State. 

TESTIMONY WHEREOF, I 
hereto set my hand and cause to 
be affixed the great Seal of State. 

Done at the City of Springfield, 
this 7th day of March, A. D., 1911, 
and of the Independence of the 
United States the one hundred 
and thirty-fifth. 

(Signed) JAMES A. ROSE, 
Secretary of State. 



SEAL. 
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Officers for 1910. 

Walter Buehler President 

C. W. Berry First Vice-President 

David Allerton Second Vice-President 

C. D. Chanute Third Vice-President 

F. J. Angier Secretary-Treasurer 

Executive Committee, 1910. 
Walter Buehler, C. W, Berry, David Allerton, C. D. Chanute, 

F. J. Angier. 

Program Committee, 1910. 

H. M. Rollins, Chairman. 
Amos Smith, Andrew Gibson, R. L. Allardyce, 

Hermann von Schrenk, C. Marshall Taylor, Wm. Townsley, Tr. 

Committee on Revision of Constitution and By-Laws. 

J. S. Baker, Chairman. 
R. J. Calder, J. B. Card, R. S. Manley, J. €. Williams. 



Officers for 1911. 

John T. Logan President 

Andrew Gibson First Vice-President 

R. J. Calder Second Vice-President 

D. Burkhalter Third Vice-President 

F. J. Angier Secretary-Treasurer 

Executive Committee, 1911. 
John T. Logan, Andrew Gibson, R. J. Calder, D. Burkhalter, 

F. J. Angier. 

Program Committee, 1911. 

A. E. Larkin, Chairman. 
W. F. Goltra. J. H. Waterman, E. A. Sterling, 

Geo. E. Rex, Howard F. Weiss, W. W. Curtis. 

Advertising Committee, 1911. 

F. J. Angier, Chairman. 
C. D. Chanute, John T. Logan. Wm. Townsley, Jr., 

Grant B. Shipley, Walter Buehler, R. J. Calder, 



The Association is not responsible, as a body, for the opinions 
or views expressed by individual members. 
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LIST OF MEMBERS OF THE WOOD PRESERVERS' 
ASSOCIATION. 



Corporate Members. 

Allardyce, R. L., Superintendent I. C. & C. Co., Texarkana, Texas. 

Allerton, David, care The Kettle River Co., Madison, 111. 

Angier, F. J., Consulting Timber Treating Engineer, C. B. & Q. 
R. R. Co., Chicago, 111. 

Armstrong, R. L., Secretary and Treasurer Southern Creosoting 
Co., Slidell, La. 

Berry, C. W., Superintendent Wood Preserving Works, Union Pa- 
cific Ry., Laramie, Wyo. 

Boehne, E. E., Office Manager I. C. & C. Co., Beaumont, Texas. 
(1911.) 

Buehler, Walter, Manager of Plants, The Kettle River Co., Minne- 
apolis, Minn. 

Burkhalter, D., Superintendent Creosoting Plant, B. R. & P. Ry. 
Co., Bradford, Pa. 

Calder, R. J., Secretary and Treasurer I. C. & C. Co., Galveston, 
Texas. 

J. B. Card, President Indiana Zinc-Creosoting Co., Chicago, 111. 

Chanute, C. D., Manager O. Chanute Co., Chicago, 111. 

Christian, Edmund, General Manager Norfolk Creosoting Co., 
Norfolk, Va. 

Coleman, Geo. A., care Coleman Creosoting Works, Seattle, Wash. 

Cotter, Geo. P., Vice-President National Lumber & Creosoting Co., 
Texarkana, Ark. 

Curtis, W. W., Consulting Engineer, Chicago. (1911.) 

Davidson, G. M., Engineer of Tests C. & N. W. Ry., Chicago, 111. 

Eldridge, W. W., care C. B. & Q. R. R. Co., Aurora, 111. (1911.) 

Eppinger, Jesse I., General Manager Eppinger & Russell Co., New 
York. (1911.) 

Faulkner, E. O., Manager Tie & Timber Dept. A. T. & S. Fe. Ry. 
Co., Los Angeles, Cal. 

Fulks, E. B., care American Creosoting Co., Chicago, 111. 
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Foley, John, Asst. Manager of Plants and Asst. Forester Penn. 
Lines, Philadelphia, Pa. (1911.) 

Gerhard, H. H., Manager C. A. Wood Preserver Co., St. Louis, Mo. 

Gibson, Andrew, Superintendent T. & T. T. Plants, N. P. Ry., Para- 
dise, Mont. 

Graham, Floyd N., care Chicago & Great Western Ry., Chicago. 
(1911.) 

Hageboeck, A. E., U. S. Inspector, Davenport, Iowa. , 

Hartmann, E. F., President Carbolinium Wood Preserving Co., 
New York. (1911.) 

Hess, Lawrence E., Superintendent Republic Creosoting Co., Indi- 
anapolis, Ind. (1911.) 

Kellogg, C. R., Superintendent The Kettle River Co., Madison, 111. 

Labrot, S. W., President American Creosote Works, New Orleans, 
Louisana. 

Larkin, A. E., General Superintendent Republic Creosoting Co., 
Minneapolis, Minn. 

Logan, John T., President National Lumber & Creosoting Co., 
Texarkana, Ark. 

Loud, H. S., care U. S. Wood Preserving Co., New York. 

Manley, R. S., Manager Gulfport Creosoting Co., Gulfport, Miss. 

McArdle, Frank, Superintendent Indiana Zinc-Creosote Co., Terre 
Haute, Ind. 

Meyer, August, Supervisor Timber Preservation, C. B. & Q. R. R. ; 

Co., Galesburg, 111. i 

McNeal, George, care The Kettle River Co., Sandstone, Minn. 

Nelson, J. M., Superintendent P. & R. Coal & Iron Co., Potts- 

ville, Pa. I 

Newton, H. M., Treating Engineer and Chemist The Kettle River * 

Co., Madison, 111. 

Parminter, L. J., care International Creosoting & Construction Co., 
Galveston, Texas. 

Rex, George E., Manager Treating Plants A. T. & S. Fe R. R. Co., 
Topeka, Kan. 

Rollins, H. M., Superintendent Gulfport Co., Gulfport, Miss. 

Ryan, W. J., Superintendent National Lumber & Creosoting Co., 
Texarkana, Ark. (1911.) 
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Schilling, Frank, Superintendent Eppinger & Russell Co., L,ong 
Island City, N. Y. 

Shipley, Grant B., President Pittsburg Wood Preserving Co., Pitts- 
burg, Pa. 

Smith, A. M., Superintendent Ayer & Lord Tie Co., Argenta, Ark. 

Smith, Phillip R., Secretary Ayer & Lord Tie Co., Chicago. 

Smith, P. A., care Norfolk Creosoting Co., Norfolk, Va. 

Sterling, E. A., Forester and Manager Treating Plants Penn. R. R. 
Co., Philadelphia, Pa. 

Taylor, C. Marshall, Superintendent Port Reading Creosote Plant, 
Port Reading, N. J. 

Valentine, H. S., Superintendent Eppinger & Russel Co., Jackson- 
ville, Fla. 

Von Schrenk, Hermann, Superintendent Timber Preservation Rock 
Island-Frisco Rys., St. Louis, Mo. 

Wales, W. H., Jr., General Manager Atlantic Creosoting Co., Nor- 
folk, Va. 

Waterman, J. H., Superintendent Timber Preservation C. B. & Q 
R. R. Co., Galesburg, III. (1911.) 

Wheaton, Walter R., Timber Engineer San Joaquin Light & Power 
Co., Fresno, Cal. 

Whitmore, H. J., Superintendent M. K. & T. Plant, Dennison 
Texas. 

Williams, J. C, Superintendent The Barber Asphalt Paving Co.. 
Maurer, N. J. 

Yarbrough, R. W., Texarkana, Ark. 

Associate Members. 

Bestor, Frank C, The Kettle River Co., Minneapolis, Minn. (1911.^ 

Cherrington, F. W., Manager Timber Preservation Indian Refining 
Co., Cincinnati, Ohio. 

Church, Sumner R., Chemist Barrett Mfg. Co., Chicago. 

Cushing, E. B., Engineer of Construction Harriman Lines, Hous- 
ton, Texas. 

Dixon, J. H., Treating Inspector N. Y. Central Lines, Shirley, Ind 

Fisher, Wm. A., General Agent, Atlantic Coast Line R. R. Co., 
Wilmington, N. C. 
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Goltra, W. R, President The W. F. Goltra Tie Co., Cleveland, Ohio. 

Greene, C. W., Inspector L. S. & M. S. Ry., Toledo, Ohio. 

Grow, J. H., Sales Agent, Allis-Chalmers Co., Milwaukee, Wis. 
(1911.) 

Hawkes, A. W., Western Sales Agent, General Chemical Co., 
Chicago. 

Joyce, A. R., care Joyce- Watkins Co., Chicago. 

Kuckuck, Berthold, Technical Director of Messrs. Hulsberg & Co., 
Charlottenburg, Germany. 

Lembcke, G. A., with C. Lembcke & Co., 78 Wall St., New York. 

Lounsbury, Jas. A., V. P. Greenlee Bros. & Co., Chicago. (1911.) 

Mills, W. C, Salesman Graselli Chemical Co., Cleveland, Ohio. 
(1911.) 

Mitchell, L. E., V. P. & General Manager Mitchell-Crittenden Tie 
Co., Texarkana, Texas. 

Okes, Day I., Chief Engineer The Kettle River Co., Minneapolis, 
Minnesota. 

Townsley, Wm., Jr., care The Greaseel Chemical Co., Cleveland, 
Ohio. 

Van Metre, Ricker, care Joyce-Watkins Co., Chicago, 111. 

Weiss, Howard, F. Assistant Director Forest Products Laboratory, 
Madison, Wis. (1911.) 

Workman, Franz, Engineer, Newtonbreda, Belfast, Ireland. (1911.) 

Honorary Member. 
Baker, J. S. (Past President), Superintendent Plant El Paso & S. 
Western Ry., Alamogordo, N. M. 
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LIST OF ATTENDANCE AT SEVENTH ANNUAL MEETING 
OF WOOD PRESERVERS' ASSOCIATION. 



Members. 

Allerton, David, The Kettle River Co., Madison, III. 

Angier, F. J., Consulting Timber Treating Engineer C. B. & Q. 
R. R. Co., Chicago. 

Boehne, E. E., International Creosoting & Construction Co., 
Beaumont, Texas. 

Buehler, Walter, Manager of Plants, The Kettle River Co., Minne- 
apolis, Minn. 

Burkhalter, D., Superintendent Creosoting Plant, B. R. & P. Ry., 
Bradford, Pa. 

Baker, J. S., El Paso & Southwestern Ry., Alamagordo, N. M. 

Berry, C. W., Superintendent Wood Preserving Works, Union 
Pacific Ry., Laramie, Wyo. 

Chanute, C. D., Manager O. Chanute & Co., Chicago, 111. 

Card, J. B., President Indiana Zinc-Creosoting Co., Chicago. 

Cotter, Geo. F., Vice-President National Lumber & Creosoting 
Co., Texarkana, Texas. 

Church, S. R., Chemist Barrett Mfg. Co., New York. 

Cherrington, F. W., Indian Refining Co., Cincinnati, Ohio. 

Curtis, W. W., Consulting Engineer, Chicago. 

Davidson, G. M., Chemist and Engineer Tests, C. & N. W. Ry., 
Chicago. 

Dixon, J. H., Treating Inspector C. C. C. & St. L. Ry., Shirley, Ind. 

Eldridge, W. W., Piece Work Inspector C. B. & Q. R. R. Co., 

Aurora, 111. 
. Fulks, E. B., American Creosoting Co., Chicago. 

Fisher, Wm. A., General Agent Atlantic Coast Line Ry., Wil- 
mington, N. C. 

Foley, John, First Asst. Forester Penn. R. R. Co., Philadelphia, Pa. 

Gibson, Andrew, Superintendent T. P. & T. T. Plants, N. P. Ry., 
Paradise, Mont. 

Gerhard, Harry H., Manager C.-A.-Wood Preserving Co., St. 
Louis, Mo. 

Goltra, W. F., President and General Manager W. F. Goltra Tie 
Co., Cleveland, Ohio. 

Graham, F. N., Timber Treating Inspector C. G. W. Ry., Chicago. 
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Grow, J. H., Salesman Allis-Chalmers Co., Milwaukee, Wis. 
Hageboeck, A. E., U. S. Inspector, Rock Island, 111. 

Hess, L. E., Superintendent Republic Creosoting Co., Indianap- 
olis, Ind. 

Joyce, A. R., with Joyce- Watkins Co., Chicago. 

Kellogg, C. R., Superintendent The Kettle River Co., Madison, III. 

Larkin, A. E., Superintendent Republic Creosoting Co., Minneap- 
olis, Minn. 

Lembcke, G. A., C. Lembcke & Co., New York. 

Logan, Jno. T., President National Lumber & Creosoting Co., 
Texarkana, Texas. 

Lounsbury, James A., Vice-President Greenlee Bros. & Co., Chi- 
cago. 

Meyer, August, Supervisor C. B. & Q. Tie Plant, Galesburg, 111. 

Mills, Wm. C, The Graselli Chemical Co., Cleveland, Ohio. 

McArdle, Frank, Manager Indiana Zinc-Creosoting Co., Terre 
Haute, Ind. ' 

Newton, H. M., Chief Chemist The Kettle River Co., Madison, 111. 

Okes, Day I., Chief Engineer The Kettle River Co., Minneapolis, 
Minnesota. 

Parminter, L. J., Western Sales Agent International Creosoting & 
Constructing Co., Galveston, Texas. 

Rollins, H. M., Superintendent Gulfport Creosoting Co., Gulfport, 

Mississippi. 
Rex, Geo. E., Manager Treating Plants, A. T. & S. Fe R. R., To- 

peka, Kan. 

Smith, Philip R., Secretary and Treasurer Ayer & Lord Tie Co., 
Chicago. 

Schilling, Frank, Superintendent Eppinger & Russell Co., Long 
Island City, N. Y. 

Shipley, Grant B., President Pittsburg Wood Preserving Co., 
Pittsburg, Pa. 

Sterling, E. A, Forester Penn. R. R. Co., Philadelphia, Pa. 

Taylor, C. Marshall, Superintendent Port Reading Creosoting Plant, 
Phila. & Reading and Jersey Central R. R., Port Reading, 
New Jersey. 

Townsley, Wm., Jr., The Graselli Chemical Co., Cleveland, Ohio. 
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Van Metre, Ricker, Joyce-Watkins Co., Chicago. 

Waterman, J. H., Superintendent Timber Preservation C. B. & 
Q. R. R. Co., Galesburg, 111. 

Weiss, Howard F., Assistant Director Forest Products Laboratory, 
Madison, Wis. 

Workman, Franz, Engineer, Newtonbreda, Belfast. 

Non-Members. 

Adkins, James, Jr., Contracting Engineer The Kettle River Co., 
St. Louis. 

Butler, W. W., Chemical Broker, Chicago. 

Bruning, H., Schopwurth, Germany. 

Barnar4, F. M., Eastern Sales Manager The Kettle River Co., 
Chicago. 

Bowser, E. H., Chief Timber Inspector Illinois Central R. R. Co., 
Memphis, Tenn. 

Bond, Jay T., Consulting Forester, Chicago. 

Curtis, L. G., Engineer M. of W., B. & O. R. R. Co., Chicago. 

Craig, Geo. W., City Engineer, Omaha, Neb. 

Campbell, Roy, Chemist with Street Department Citv of St. Louis, 
St. Louis, Mo. 

Cress, John D., American Lumberman, Chicago. 

Cook, E. C, Managing Editor Railway Journal, Chicago. 

Davis, Harry G., Chicago Street Improvement Association, Chicago. 

Derby, W. A., Acting Engineer of Tests C. B. & Q. R. R. Co., Au- 
rora, 111. 

Drinker, W. W., Assistant Engineer Erie Railroad Co., New York. 

Dean, Wm. H., Division Engineer B. L. I. City of Chicago, Chi- 
cago. 
De Berard, W. W., Western Editor Engineering Record, Chicago. 

Ericson, L. T., Treating Inspector C. & E. I. and C. R. I. & P., 
Marion, 111. 

Finke, W. F. H., Tie and Timber Agent Southern Ry., Washing- 
ton, D. C. 

Hale, W. H., Assistant Engineer The Kettle River Co., Minneap- 
olis, Minn. 
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Hammond, A. J., Consulting Engineer, Chicago. 

Hempelmann, W. L., Chemist Street Department City of St. Louis, 
St. Louis. 

Harvey, Wm. F., Assistant Engineer Board of Local Improvements, 
Chicago. 

Jones, Selden, Salesman Allis-Chalmers Co., Atlanta, Ga. 

Johnson, E. W., Assistant Engineer Board of Local Improvements, 
Chicago. 

Kenny, J. A., Sales Agent C. A. Wood Preserver Co., Chicago. 

Keily, W. E., Associate Editor Electrical World, Chicago. 

Lyon, C. A., Graselli Chemical Co., St. Paul, Minn. 

Lichty, C. A., Inspector C. & N. W. Ry., Chicago. 

Long, J. M., Chicago. 

Miller, H. E., Sales Manager Fitz Hugh Luther Co., Chicago. 

McGuire, Cloyd C, Milwaukee, Wis. 

Page, Geo. S., United Zinc & Chemical Co., Kansas City, Mo. 

Pooler, F. S., Tie Agent C. M. & St. P. Ry., Chicago. 

Stocking, E. J., Traffic Manager The Kettle River Co., St. Louis, 
Missouri. 

Stimson, Earl, Chief Engineer M. of W. B. & O. Ry., Baltimore, 
Maryland. 

Smith, Lincoln B., Lawyer, Chicago. 

Sweeney, Geo. F., Chief Lumber Inspector C. & N. W. R.. Chi- 
cago. 

Sackett, H. S., U. S. Forest Service, Chicago. 

Townsend, T. G., Tie and Timber Inspector Southern Ry., Wash- 
ington, D. C. 

Tiffany, C. W., Assistant in Wood Preservation P. R, R. Co., 
Philadelphia, Pa. 

Vander Starr, M., Manager Chicago Tie & Timber Preserving Co., 
Waukegan, 111. 

Warmoth, Geo. W., Promoter Republic Creosoting Co., Indianap- 
olis, Ind. 

Watkins, W. T., President Joyce- Watkins Co., Chicago. 
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Opening Session 

The Seventh Annual Meeting of the Wood Preservers' Asso- 
ciation, held in the South Parlor of the Auditorium Hotel, Chicago, 
111., January 17, 18 and 19, 1911, was called to order by the Presi- 
dent of the Association, Mr. Walter Buehler, at ten thirty o'clock 
A M., January 17, 1911. 

THE PRESIDENT: The Secretary will read the minutes of 
the last meeting. 

The Secretary, Mr. F. J. Angier, then read the minutes of the 
last meeting. 

MR. CHANUTE: I move that the minutes be adopted as read. 

Motion duly seconded and carried. 

MR. ALLERTON: Mr. Chairman, I wish to make a motion that 
the Chair appoint a committee to draft resolutions in memoriam of 
the death of our two members, Mr. Octave Chanute and Mr. S. 
M. Rowe. 

THE PRESIDENT: Motion carried. The Chair appoints as 
the committee, Mr. Allerton, chairman, Mr. Burkhalter and Mr. 
Card, to report at the meeting this afternoon at two o'clock. 

THE PRESIDENT: We will now have the report of the 
Secretary-Treasurer. 

Secretary Angier then read the report, as follows: 

ANNUAL REPORT OF THE SECRETARY-TREASURER. 

To the Officers and Members of tfce Wood Preservers' Association. 

Gentlemen: The undersigned begs leave to submit herewith 
his annual report for the year 1910: 
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Balance on hand, December 31, 1909 $ 138.95 

Receipts. 

. From advertising $435.00 

From dues for year 1909 10.00 

From dues for year 1910 550.00 

From sale of proceedings 197.40 

From interest on funds in bank 3.75 1,196.15 



$1,335.10 

Disbursements. 

Printing 1910 proceedings $588.73 

Postage and express 71.32 

Stationery, printing blanks, etc 38.45 

Stenographer and clerical help 61.60 

Exchange on funds in bank i 40 

Expenses, Chairman Program Commit- 
tee 12.00 

Advance copies of papers. 1911 meeting. 105.00 877.50 

Cash on hand, December 31. 1910 $457.60 

Membership. 

Number of members last annual report 50 

Number of members elected during 1910 29 

79 

Resigned 4 

Dropped for non-payment of dues and lack of address 7 

Deceased 2 

13 

Total number in good standing December 31, 1910 66 

Respectfully submitted, 

F. J. ANGIER, 

Secretary-Treasurer. 

THE PRESIDENT: The Chair suggests that this report be 
laid on the table until the Executive Committee have the pleas- 
ure — ^note I say pleasure— of auditing it. The report unquestion- 
ably shows very creditable work on the part of the Secretary- 
Treasurer for the last year. 
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MR. CARD: I move the report be adopted as read. 
Motion duly seconded and carried. 

THE PRESIDENT: The Program Committee is to report at 
two o'clock. We have a number of papers, and the arrangement 
of the program will have to depend somewhat upon the presence 
of those who are to give these papers. Some of them will not 
get here until tomorrow; so that the Program Committee will have 
to arrange the program before they can make their report. 

Are there any reports of special committees appointed during 
the year? 

THE SECRETARY: Two special committees were appointed 
during the year; one to attend the opening of the Forest Products 
Laboratory, at Madison, Wis., and the other to attend the Sec- 
ond National Conservation Congress, at St. Paul, Minn. I will 
read the reports of these committees: 

FOREST PRODUCTS LABORATORY, MADISON, WIS. 

The opening of the Forest Products Laboratory, at Madison, 
Wis., occurred June 4, 1910. A very cordial invitation was ex- 
tended to the members of this Association. The President ap- 
pointed a committee of five, but unfortunately, all of the commit- 
tee were not able to be present on the opening day; however, at 
a later date a visit was made and we were very nicely entertained. 
Opportunity was given to inspect the laboratory, and the various 
test machines and apparatus were carefully explained to us by the 
very courteous attendants. To attempt to describe the apparatus 
would require too long a time, but we are sure you will be glad to 
know that a very complete account of this laboratory has been 
written by Mr. McGarvey Cline, Director of the Laboratory. This 
paper describes in detail what the Forest Products iS, and the 
character of work to be carried out. A set of excellent photo- 
graphs, showing interior and exterior views, accompany the paper 
We believe this laboratory will be a very important factor in the 
wood preserving world, and we think that every member of this 
Association should know of the work being done there. As many 
of our members are not attending this meeting, aftd as we think 
their attention should be called to this matter, we suggest that 
Mr. Cline's paper, together with the photographs, be printed in 
the proceedings. 

Committee: WALTER BUEHLER, 
C. W. BERRY, 
DAVID ALLERTON, 
C. D. CHANUTE, 
F. J. ANGIER. 
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MR. PRESIDENT: Gentlemen, you have heard the report of 
this committee. What is your pleasure? 

MR. GOLTRA: I move that the recommendation of the com- 
mittee be adopted, to print Mr. Cline's paper in the proceedings. 

MR. CARD: I second the motion. 

Motion carried unanimously. 

(Mr Ciine's paper can be found on page 198) 

NATIONAL CONSERVATION CONGRESS, 
ST. PAUL, MINN. 

The Second National Conservation Congress met at St. Paul, 
Minn., September 5 to 9, 1910. The President of the Congress 
requested that a committee be appointed to represent the Wood 
Preservers' Association, and in accordance our president appointed 
a committee of five. Not all of the committee was able to be pres- 
ent, but those of us who did attend report a very Interesting and 
instructive visit. 

The proceedings of the Congress are to be published in book 
form, and members of this Association may obtain them by address- 
ing the Secretary, Mr. Thomas R. Shipp, 411 Colorado Building, 
Washington, D. C, and enclosing one dollar. 

Committee: WALTER BUEHLER, 
F. J. ANGIER, 
PHILLIP R. SMITH, 
R. S. MANLEY, 
H. S. LOUD. 

THE PRESIDENT: You have heard the report of this com- 
mittee? What is your pleasure? 

MR. CARD: I move that the report be adopted. 

Motion duly seconded and carried. 

THE PRESIDENT: Have any communications been received? 

THE SECRETARY: Mr. President, I have three letters, as 
follows : 

Galveston, Texas, Jan. 13, 1911. 

Mr. F. J. Angier, Secy, Wood Preservers' Assn., 

Chicago, 111. 
My Dear Mr. Angier: 

As you will no doubt see within the next day or two from press 
reports, we had the misfortune of having our Beaumont plant 
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burn completely up last night. Under the circumstances, of course, 
I will not be able to be at the meeting. However, Mr. Parminter 
is now in the North, and I am trying to get in touch with him, and 
if possible, he will attend. I am indeed very sorry I will not be 
able to be there, but hope you have a most successful meeting. 

My having written on insurance is rather a coincident, but 

doubtless I will be able to give the Association more pointers on 

this question, after w^ have been through the experience of this 

present fire, than I was in this paper. Please remember me kindly 

to all the members, and express my regrets at not being present. 

Youis truly, 

R. J. CALDER, Secy, and Treas. 

International Creosoting and Construction Co. 



October 18, 1910. 
Mr. F. J. Angier, 

Secretary, Wood Preservers' Association. 

Dear Mr. Angier: 

As you doubtless know, the United States Forest Service has 
maintained an office in this city for over a year. The office is 
known as the Office of Wood Utilization, and its energies have 
been devoted mainly along the lines of a statistical character, and 
in the collection of information on the manufacture and use of 
wood. In its statistical work this office, among other things, pub- 
lishes quarterly two records of wholesale lumber prices: one f. o. b. 
markets, the other f. o. b. mills by States. It has also collected 
statistics covering the u^e of preservatives throughout the United 
States as well as statistics showing the use of wood by the vari- 
ous industries in a number of the important consuming States. 

In its investigation of the manufacture and use of wood, it has 
made a study of this character on hickory, co-operating in this 
instance with the National Hickory Association. It has also in- 
augurated tests with pencil manufacturers for the purpose of deter- 
mining if a number of woods may not be used as substitutes for 
the Southern junipers for this purpose. •In co-operation with the 
Cigar Box Manufacturers, it is now testing some new woods for 
use in that industry. In co-operation with shuttle manufacturers, 
it is now testing the use of substitutes in that industry. In co- 
operation with the Yellow Pine Manufacturers' Association, it 
has investigated the waste incident to the manufacture of even 
lengths only of planing mill products in the yellow pine region. 
It is now inaugurating a study for the purpose of determining the 
waste incident to the manufacture of even widths only. This 
study will also include the investigation of mill waste in lumber 
manufacture generally. 
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Some of the problems enumerated above have been suggested 
to this office by associations; others have been taken up on our 
own initiative. In your own Association you are doubtless meet- 
ing up with problems on which you may either desire investiga- 
tion, or wish to have information concerning it collected and 
prepared. If you have any such at the present time, or if in the 
future any occur to you, and you believe that this office could ren- 
der you assistance in working them out, I should be very glad in- 
deed to have you present them for consideration. It is the aim 
of this office to co-operate to the fullest possible extent with » all 
associations whose members are directly interested in the use 
and manufacture of wood, and it will be a pleasure to do so when- 
ever the opportunity offers. 

Very sincerely yours, 

H. S. SACKETT, 
In Charge of Wood Utilization. 



Memphis, Tenn., Dec. 12, 1910. 
Wood Preservers' Association, 

Mr. Walter Buehler, President, 
Gentlemen:— St. Louis, Mo. 

At a recent meeting of this committee, it was decided, after 
January 1, 1911, to enlist as Associated Members all Organizations 
affiliated with the lumber or wooden box industries. 

It was further decided there should be no initiation fee for such 
enrollment or enlistment, and that this Committee should act as a 
Standing Committee to represent such affiliated Organizations in 
matters relating to the Classification of Lumber Grades, and par- 
ticularly at this time, to investigate and report upon the condi- 
tion of the low grade lumber market, which has been affected by 
the falling off in the market for Box Lumber, due to the increased 
use of Straw and Fiber Board for the purpose of making Ship- 
ping Packages. 

This cause should have the unqualified support of every Lum- 
ber Organization in the United States, whether directly or indi- 
rectly affected by such Qassification. We, therefore, solicit your 
Organization as associated members. This requires merely your 
permision to enroll you as Associated Member. 

We beg to request that you bring this matter before your Board 
of Directors, advising us, as quickly as possible, whether or not it 
is your good pleasure that we enroll you in this Committee. 
Yours very truly, 
NATIONAL CLASSIFICATION COMMITTEE) 
OF THE L. & W. B. I. OF THE U. S. 

By Chas. E. Brewer, Secretary. 
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THE PRESIDENT: The letter from Mr. Brower will be 
brought to the attention of the Executive Committee, and the 
Executive Committee will report to the Association for their action 
on Thursday. 

Executive Committee reported favorably and instructed the 
Secretary to so notify Mr. Brower. Correspondence follows: 

March 16, 1911. 
National Classification Committee of the Lumber and Wooden 

Box Interests of the United States, Memphis, Tenn. 
Gentlemen: 

Your letter of December 12, 1910, addressed to the President 
of this Association, inviting the Wood Preservers* Association to 
become an associate member of your organization, was brought up 
before our last meeting and referred to the Executive Committee 
for action. This Committee has just made its report, which is 
favorable, and I therefore take pleasure in so informing your 
committee, that you may take immediate action in the matter. 

Yours truly, 

F. J. ANGIER, 

Secretary-Treasurer. 
To CHAS. E. BROWER, 

Secretary. 



Memphis, Tenn., March 18, 1911. 
Wood Preservers* Association, 

Mr. F. J. Angier, Secretary-Treasurer, 
Chicago, 111. 
Dear Sir: — 

We beg to thank you for your courteous letter of March 16th. 
advising us that you wished to be enrolled as a Associated Mem- 
ber of this Committee. 

We will take pleasure in advising you from time to time of our 
acts, and will thank you for a list of your individual members, that 
we may put them on our mailing list. There will be times when 
we no doubt will require your moral support. 

It is our purpose to make this Committee a unit of the entire 
Lumber Interests of the United States, and we feel sure you will 
appreciate the great value of such a standing Committee. 

Yours very truly, 

NATIONAL CLASSIFICATION COMMITTEE 
OF THE L. & W. B. I. OF THE U. S. 

Chas. E. Brower, Secretary. 
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THE PRESIDENT: There was a committee appointed on 
suggested amendments to the constitution. Mr. Baker is chair- 
man of that committee. 

MR. BAKER: Mr. President, I would suggest that that report 
be postponed until Thursday, or until such time as we can take 
action on it as a business meeting. 

THE PRESIDENT: I think that is a good suggestion. We 
have quite a number of visitors and members due tomorrow. There 
are a great many papers, and all of them are papers that will bring 
forth quite a little discussion, so that Thursday will probably be a 
business meeting. I think Mr. Baker's suggestion to have this re- 
port come up Thursday instead of at the present time is a good 
one; so that the Association may expect this report some time 
during the business meeting on Thursday. 

Is there any new business to come before the Association? 

MR. CHANUTE: Mr. President, I move that you appoint an 
Advertising Committee of six members, the President to be a mem- 
ber ex-officio. 

THE PRESIDENT: Is that Committee to be appointed now.? 

MR. CHANUTE: To be appointed by the Chair during the 
meeting some time. 

Motion seconded. 

THE PRESIDENT: It has been moved and seconded that 
the Chair appoint a committee some time during this convention 
on advertising, which committee is to take care of the advertising 
in the publication of the Association for the year 1911. All those 
in favor will please signfy it by saying, Aye; contrary. No. 

Motion carried unanimously. 

THE SECRETARY: Mr. President, The Wood Preservers' 
Association has never been incorporated, and I move you that a 
committee of three be appointed to consider the incorporation of 
the Association, and that this committee report on Thursday. 

MR. GOLTRA: I second the motion. 

Motion carried. 

THE PRESIDENT: It has been customary that the Chair 
at this time appoint an Entertainment Committee. I will appoint 
Mr. William Townsley, Jr., Chairman, Mr. J. B. Card and Mr. 
Phillip Smith. This Committee will probably report some time 
during tomorrow. 
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If there is no further business, a motion to adjourn will be in 
order. 

SECRETARY ANGIER: Just a word; we have had some at- 
tendance cards printed which were given out at the door. You are 
requested to fill these out, whether a member or not, and hand 
in to the Secretary, that we may get a correct list of those in 
attendance. 

MR. BAKER: Mr. Chairman, I move you that we adjourn till 
two o'clock. 

An adjournment was then taken. 

Program 

TUESDAY AFTERNOON. 
1:30 P. M. 

1. Is the Covering of Retorts Economical and Practical?.. .. 

By R. W. Yarbrough 

2. How Can Excessive Insurance Rates, Usually Charged by 

Insurance Companies, Be Avoided By R. J. Calder 

3. Difficulties Encountered by Plants in the North that 

Plants Located in the South Do Not Have to Contend 
With By Andrew Gibson 

4. Should Sawn and Hewn Ties of the Same Kind of Timber 

of the Same Degree of Seasoning, Be Treated in the 
Same Cylinder Load? By H. J. Whitmore 

5. Wood Block Paving By Dr. Hermann von Schrenk 

WEDNESDAY MORNING. 
10 A. M. 

6. How to Pile Lumber, or Piling Timber... By J. H. Waterman 

7. Feasibility of Grouping Timbers for Treatment 

By W. F. Goltra 

WEDNESDAY AFTERNOON. 
2 P. M. 

8. What Depths of Penetration are to be Expected from the 

Different Amounts of Preservatives Usually Specified?.. 
By David Allerton 
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9. What Depths of Penetration are to be Expected from the 
Different Amounts of Preservatives Usually Specified?.. 
By R. L. Allardyce 

10. Some Results Obtained In This Country In Prolonging 

the Life of Railway Cross-Ties By Preservative Treat- 
ment as Shown by the Records that Have Been Kept; 

and a Better Method of Keeping These Records 

By F. J. Angier 

11. Some Results from Treated Ties Along the South Atlantic 

Coast By Wm. A. Fisher 

12. Timber Supply in Relation to Wood Preservation 

By E. A. Sterling 

13. •General Review of Timber Treating In This Country, with 

Special Reference to Causes that Have Been and Are 
Retarding Its More Universal Adoption . . By John T. Logan 

14. Review of Development In Timber Treating Industry.. 

By Walter Buehler 

15. Benefits Derived from Attending the Annual Meetings of 

the Wood Preservers' Association by Members of the 
Association By Wm. Townsley, Jr. 



THURSDAY MORNING. 
10 A. M. 

16. What Percentage of Creosote Oil Can Be Withdrawn 

from Wood by Subsequent Vacuum? By C. D. Chanute 

17. Asphaltic Oils as Applied to the Preservation of Railroad 

Ties By Frank W. Cherrington 

18. Impurities in Zinc-Chloride By C. Marshall Taylor 



THURSDAY AFTERNOON. 
2 P. M. 

Unfinished Business. 

Election of Officers. 

Place of Next Meeting. 

Adjournment. 
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TUESDAY AFTERNOON SESSION, 
January 17, 1911. 

The meeting was called to order by the First Vice-President, 
Mr. David Allerton, at two o'clock, p. m. 

CHAIRMAN ALLERTON: The first number on the program 
this afternoon is a paper by Mr. R. W. Yarbrough, Superin,tendent 
of the National Lumber and Creosoting Company, Texarkana, on 
the subject, "Is the Covering of Retorts Economical and Practical?" 

In the absence of Mr. Yarbrough his paper was read by Secre- 
tary Angier, as follows: 

IS THE COVERING OF RETORTS ECONOMICAL AND 
PRACTICAL? 

In the treatment of this subject of whether it pays and is 
practical to cover retorts, I find that in the first part of the sub- 
ject I simply have to assume certain conditions under which the 
retort is operating and make my deductions from that. 

I have taken a 7 ft. retort, 132 ft. long and operating under 
250* of heat, eight hours a day. If you are not steaming and 
carry your oil at 150* my figures will be reduced one-half. I 
have taken the outside temperature to be 60*. 

The cylinder will have 2,972.68 square feet of surface exposed 
to radiation. The best authorities g^ive 2.23 B. T. U. lost per 
square foot per hour for every deg^ree of temperature. We have 
250* in retort, outside temperature of 60*, leaving a difference in 
temperature of 190*. Take this 190* times 2,972.68 square feet of 
surface exposed times 2.23 B. T. U. lost for every degree of heat 
per square foot and we have 1,237,023.37 lost every hour. This 
only represents the theoretical loss, as in generating this heat 
from coal and transmitting it in the form of steam is lost 40 per 
cent of the calorific power of the coal. Add this 40 per cent to 
the 1,237,023.37 B. T. U. lost in retort and we have lost 2,061,705 
B. T. U. of heat in one hour. The next thing is to see how many 
pounds of coal this amounts to. A fair average of the heating 
value of our coal is 11,000 B. T. U. a pound. Divide this into the 
2,061,705 B. T. U. lost in retort and the result will be 187 pounds 
of coal, which has been burned and for which no useful work has 
been done. This coal, we will say, is costing $3.00 per ton at fire 
room. I will assume we have lost 13 more pounds before it gets 
to retort, making a total of 200 pounds of coal lost from radia- 
tion. This is one-tenth of a ton at $3.00 per ton, which makes 
30c for every hour. This, multiplied by eight hours, means a loss 
of $2.40 worth of coal in eight hours. If we run 300 days out of 



Digitized by LjOOQIC 



34 



Seventh Annual Meeting 



a year, we have lost $720.00 for want of retort covering. 

Having shown the loss of money by not covering retorts, let 
us see what it costs to cover same, and whether it pays. I will 
say that it costs $1,000.00 to cover the retort. That can be cut 
in two if a cheaper covering is used, which I will recommend be- 
fore I finish this article. This $1,000.00 cost will represent an 
interest charge of 31c per day. This taken from the $2.40 saved 
by covering, leaves a net saving of $2.09 a day. There is another 
big saving in having restorts covered, and that is, that after you 
once get them hot, it is very little trouble to keep them that way. 
That is well recognized by all good operators, and they always 
strive to change charges as rapidly as possible so as to keep re- 
tort hot. You can store up lots of heat units in a well covered 
retort, but there isn't much doing in a bare one. 

Before leaving this subject of saving on retort covering, I would 
like to give some figures that were obtained from actual experi- 
ence with different pipe coverings over unprotected pipe. These 
experiments were carried out by Mr. George M. Brill, M. E. He . 
took 60 ft. of 8-inch pipe and carried from 110 to 119 pounds 
steam pressure in it. The experiment was carried on in still air; 
temperature varied from 50* to 80**. To be sure of admitting dry 
steam to pipe, he admitted it through a separator. The 60 ft. of 
pipe had one foot of fall to it. At end of pipe he had a large 
receiver connected, into which water gravitated as fast as it formed. 
The water was carefully measured during the testing of each 
covering. These tests were practical in every detail, and I think 
the figures obtained are reliable. He figured his coal at $2.44 a 
ton and added 12 per cent for cost of firing, and his evaporation 
at 7 pounds of water per pound of coal. 

These are figures he finds with the different kinds of cov- 
erings: 





B. T. U. Trans- 
mitted per hour 
per sq. ft. of 
pipe per degree 
difference 1 n 
temperature. 


lib 8 . Steam 
condensed per 
hour per sq. ft. 

Slpe per degree 
ifference 1 n 
temperature. 


Lbs. Steam 
saved per 100 
sq. ft. pipe per 
year. 


Saving in dol- 
lars per 100 sq. 
ft. pipe per 
year. 


Bare Pipe 


2.7059 
.3888 
.2556 
.2846 
.5028 

.2119 

.8448 
.4220 

.8787 


.003107 
.000432 
.000285 
.000311 
.000591 

.000243 

.000709 
.000472 
.001010 


635801 
670666 
662957 
603389 

682930 

646488 
627376 
500287 




Magrn^s^a ......... 


1110.82 
116.90 
115.55 
105.17 


Rock Wool 

Mineral Wool 

Fire Felt 


Manevllle Sectional 
and Hair Felt . . 

Manville Wool 
Cement ......... 


119.03 
112.68 


Hair Felt 


109.00 


Fossil Meal 


87.20 
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Approximately 10 square feet of unprotected pipe will con- 
dense 105 pounds of steam in winter in 10 hours. Under the same 
conditions in summer 62j4 pounds. The same pipe covered will 
condense 8^ pounds in winter and 6^ pounds in summer. This 
represents a saving of 184,411 heat units in first case and 116,016 
in latter case. 

After going into this subject, I am convinced that we can all 
save a lot of coal if we cover our working tanks and storage 
tanks, as they have to carry a temperature of 150* all the time. 
This will apply especially to plants working in the winter in the 
North. 

Now, as to the practicability of it; that depends entirely on 
the condition of your retorts. If you have some that require a 
boilermaker every Sunday to keep them tight, the cost of keeping 
the covering patched will, soon eat up the profits. 

One of the best cheap coverings that is recommended, is 
made of sawdust mixed with starch to make it stick together. 
This can be applied by wrapping the retort with ordinary poultry 
wire, with j4-inch spacer blocks between the wire and retort. 
Apply it about 2 inches thick, make smooth and whitewash, or 
paint with a black paint if desired. 

Before finishing this subject I would like to give some prac- 
tical experiences I had with naked and covered retorts. When I 
first went with the National Lumber & Creosoting Company they 
were steaming everything. They had just finished doubling their 
retort and boiler capacity, and in addition had put in a new air 
compressor that had a 16xl8-inch steam cylinder. We had put a 
number of hoists on the yard to run with air, and it called for 
more steam. The new retort was bare and the old one was covered 
with clay. All the steam pipes were covered with asbestos. One 
of the first things the engineer and fireman told me was that they 
were short on boiler power, and when we went to raise the tem- 
perature on the retorts it looked that way. I began to look 
around to see what I could do about it. I got a pipe covering 
man to figure on covering retorts. His prices were high and 
what he proposed to furnish was not good. In reading up on the 
subject of non-conductors, I found that silk stood at the head of 
the list, and, of course, the cost was too high for a creosote man 
to consider. From what I could learn the theory of the efficiency 
of a non-conducting material depends upon the number of minute 
air cells in the material used. We had a material right at our 
door that I thought ought to make a good covering, and that was 
cottonseed hulls. The Company already had a lot of wooden 
segments and lathing on hand, to use in mudding over the new 
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retort. The President agreed to buy a ton of hulls, and I "went 
after it." I nailed the segments around the retorts — and lathing 
to them, leaving a space between the retorts and lathing of about 
2^ inches, and packed the hulls in this space. I had put on but 
a very little before I found that I had stopped radiation, and when 
I finished, our troubles for want of steam were over. After rais- 
ing temperature the first time, we could raise it in from twenty 
to twenty-five minutes. I figured that this saved the company 
from $5.00 to $6.00 per day on the coal. The engineers were able 
to shut off the steam from boilers for twenty or thirty minutes at 
a time without any loss of temperature. Personally, I don't think 
I shall ever be able to get better results out of any covering than 
I got out of that. 

I would suggest the use of sheet iron on the outside of seg- 
ments in place of wood lathing. 

You can buy hulls for about $10.00 ja ton at the mill. About 
three tons will be ample to cover a retort. Sheet iron will cost 
something like $80.00 and the labor of putting on $150.00. The 
total cost should not be over $300.00. 

I believe that this will give you as fine a non-conducting ma- 
terial as it is practical to use. 

The Germans and Italians are today using a fireless locomo- 
tive. I talked with a gentleman from Germany last summer who 
said they were using one very satisfactorily in one of their creo- 
sote plants. The efficiency of this locomotive depends on the 
amount of heat units that can be stored in water and a non-con- 
ducting material to retain the heat in the boiler. They simply fill 
the boiler nearly full of water, connect it to the plant battery of 
boilers and turn steam on it, and bring the pressure up to what- 
ever their main battery of boilers are at the time; shut-off, dis- 
connect and are ready for work. Whenever they use a little 
steam the pressure is lowered and ebulition takes place and more 
steam is generated at a little lower pressure. This is kept up 
until the pressure gets too low and the boiler is recharged. 

In conclusion I want to say that the subject of saving steam 
has always been a live one with me, as I used to be in the fire- 
room and anything that saved a little physical energy on my part 
always appealed to me. 

Thanking you, gentlemen, for your attention while I have 
been talking on a subject — from which to get the best results, 
must always be handled "dry," I am, 

Yours very truly, 

R. W. YARBROUGH, M. E, 
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CHAIRMAN ALLERTON: Gentlemen, you have all heard the 
paper and it is now open for discussion, and I hope quite a num- 
ber of you will have something to say on this subject. A written 
discussion has been prepared by Mr. J. C. Williams, and our 
Secretary will kindly read it. 

Secretary Angier then read the paper, as follows: 



DISCUSSION BY J. C. WILLIAMS. 

Personally, I agree with Mr. Yarbrough that it is both practical 
and economical to cover the cylinders and this, too, regardless of 
whether they are housed in or not. 

At the Norfolk Creosoting Works, in the early part of 1900, 
they had their cylinders out of doors and covered them with a 
sort of asbestos or air cell covering which came in rectangular 
blocks. These were bound fast by ordinary two-inch mesh gal- 
vanized wire netting and the whole cemented over and then cov- 
ered with canvas, which was painted. 

In October, 1906, I investigated this subject very thoroughly 
for The Barber Asphalt Paving Company and found that we could 
cover each of our cylinders, six by one hundred and fifteen feet, 
for anywhere from $400, for mineral wool, secured with wood lag- 
ging, up to $1,250, for eighty-five per cent magnesia blocks, two 
and one-half inches thick, with a one-half-inch asbestos plaster, 
smooth hard finish, three-inch total thickness, and the whole cov- 
ered with eight-ounce canvas sewed on. 

I finally had the work done for $500, using two-inch of eighty- 
five per cent magesia cement with a skim of hard finish. The 
cement was applied in layers interspersed with two-inch galvan- 
ized wire netting. 

We have had good results from this covering and it is still 
whole and in good condition. The only extra protection we gave 
it was to lay a permanent gang plank along the whole length of the 
top of the cylinder to keep the men from walking on the covering. 

We saved from one to two hundred dollars by omitting the out- 
side canvas covering, depending on whether it was pasted or sewed 
on, and we have never regretted that we did not put the canvas on. 

The reason we did not use the mineral wool, which we could 
have applied the same as Mr. Yarbrough did his cotton-seed hulls, 
was because we thought the wool would settle away from the top 
of the cylinder, where it was most needed, and it would br some 
annoyance and expense to fill the vacancy from time to time. I 
imagine that this might also be the case with the hulls. 

One of the advantages of covering the cylinders additional to 
those mentioned by Mr. Yarbrough, is that it aids materially in 
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maintaining the heat while the vacuum pump is running, so that 
live steam can be used in the coils and the supply regulated by an 
automatic trap, instead of blowing superheated steam through 
them, thus saving not only in the expense of operating the super- 
heater, but in the quantity of steam used in the coils, as well. 

MR. CARD: I believe the C. B. & Q. Ry. use a rather inexpens- 
ive covering, and possibly Mr. Angier might give us some infor- 
mation on that. They put their own covering on the retorts and 
I understand it cost but very little. We would be glad to hear 
from Mr. Angier. 

SECRETARY ANGIER: Mr. President, the retorts at the 
Galesburg plant are covered with lagging composed of equal parts 
of lime, saw-dust and asbestos. It is placed on the retorts about 
two inches thick, and No. 14 iron wire wrapped around at different 
times while the lagging is put on, to hold it in place. No heating 
coils are used in the retorts, and the loss of temperature of the 
creosote or mixed solution from the time it is first introduced into 
the retorts, until it is forced back, averages about thirty-six de- 
grees the year around. I have here a table showing the loss in 
temperature for each month during the year. In getting out this 
table about ten representative runs were taken from each month, 
and it shows that in January the loss was forty-one degrees; that 
is, from the time the solution left the treating tank, until it was 
forced back after the treating of the timber; in February, there 
was a loss of thirty-eight degrees; March, thirty- four degrees; 
April, thirty-five degrees; May, forty-five degrees; June, thirty- 
nine degrees; July, thirty degrees; August, thirty-one degrees; Sep- 
tember, thirty-one degrees; October, thirty-six degrees; November, 
thirty-five degrees; and December, forty degrees — the average being 
thirty-six degrees. In nearly every case treatment was made with 
the mixture process, and the pressure was held for from five to 
six hours, except where the ties were not sufficiently seasoned, and 
then the steaming was usually from one to two hours at five pounds 
pressure. 

CHAIRMEN ALLERTON: We would like to hear from some 
one else. There must be quite a number of different methods of 
insulating retorts where they are insulated. Mr. Berry, you might 
describe the practice on the Harriman system. 

MR. BERRY: I have nothing to say, Mr. President, on the 
subject. 

SECRETARY ANGIER: Mr. President, we have with us to- 
day Mr. Larkin, of the Republic Creosoting Company, and I be- 
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lieve that at their Minneapolis plant they have one of their tanks 
insulated or covered with some kind of material. It would be in- 
teresting to know what that is. 

MR. LARKIN: We have a twenty by twenty-foot tank used 
for treating exclusively and during cold weather before an insu- 
lation was built around it, it was almost impossible, situated as 
that tank is out in the open where it is subjected to all the severe 
cold winds and weather of that locality, to keep the contents hot 
enough for work. 

The insulation con sits of 2x6* s standing on end with 2-inch edge 
against the tank and fastened at top and bottom of tank and spaced 
thirty inches apart all around the circumference, then quarter by 
four-inch boards were bent around and firmly nailed to the outer 
edge of the uprights, the thin strips being placed as close together 
as possible all the way up the side of the tank. 

This construction left practically a six-inch air space all around 
the tank, which we filled with sawdust after the jacket was com- 
plete, a roof was then put on in the same way except that no saw- 
dust was used and a final covering of tarfelt was added. 

My observation has shown that this insulation was very effect- 
ive, and at the end of a season when cold weather catches us ready 
to shut down I have found that a drop of only thirty degrees in 
the temperature of the contents has been reg^istered in six days' 
time. 

MR. OKES: Don't they operate during this six days and re- 
heat the oil? 

MR. LARKIN: The observation I mentioned was made after 
the last work had been completed and the oil when left was 200* 
F. showed a drop of thirty degrees six days later when 1 looked 
at the thermometer on the tank. 

The temperature out of doors during this time ranged from 
zero to ten degrees below it. 

CHAIRMAN ALLERTON: We would like to hear from Mr. 
Rex. 

MR. REX: I find that whether it pays you to cover your 
treating cylinders or not depends a good deal on the climate in 
which you happen to be operating. As our largest treating plant 
is located in the South, we didn't cover the cylinders for a long 
time, considering that the outside atmosphere was not cold enough 
to justify us in doing the work; but after more thorough investiga- 
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tion we decided to lag our cylinders. After investigating th^ vari- 
ous kinds of lagging available we finally decided upon the plastic 
lagging as described by Mr. Angier. We use a mixture of one- 
third lime, one-third sawdust and one-third asbestos, mixing it 
together just the same as you would plaster for a wall and put it 
on with cheap labor. We put on three coats. At the end of the 
first coat, we wrapped chicken wire, one hundred mesh, twelve 
inches wide, and then left a twelve-inch space between and went 
on with the second coat and third coat. Put it on the same as you 
would plaster. We found on a cylinder 132 feet long and 6 feet 
2 inches in diameter, where we put on two inches of this plaster 
that it cost us $314.00 per cylinder. At a point where the outside 
temperatures are low, we found the saving was considerable. At 
a point like I have in mind where the outside temperature rarely 
ever goes below 55 to 60 we find the saving is only about six de- 
grees, but still that is sufficient to pay interest on the investment. 

The remarks of Mr. Larkin were very interesting to me on ac- 
count of covering the tank. We have not covered the tanks as 
yet, but we are carrying our work tanks at 200* temperature; 
and I have discussed this question with various engineers who 
have been accustomed to handling covering propositions and they 
have told me it didn't pay to cover those tanks. In fact, I had 
pretty high authorities among the engineers to tell me that it 
wouldn't pay us to keep that covering on; but this statement is 
very interesting to me, and I think I shall go back and cover my 
work tanks. 

SECRETARY ANGIER: It would be interesting to hear from 
Mr. Gibson. He said this morning that since the first of January 
the temperature at Brainard has been between seventeen and thir- 
ty-two below every night. I would like to hear how he keeps 
things warm up there. 

CHAIRMAN ALLERTON: We would like to hear from you, 
Mr. Gibson. 

MR. GIBSON: We shut down (laughter). 

CHAIRMAN ALLERTON: I think some one else must have 
something else to say. As Mr. Berry declines to be heard on the 
subject, the Chair will explain how the covering was done with 
our cylinders on the Harriman system. I wish to say in regard 
to Mr. Yarbrough's paper that it was not only the saving in fuel 
but by keeping the cylinders warm a greater number of charges 
can be gotten out. Therefore, there is great economy in that way. 
The more you do the less the cost is per charge. Now, at our 
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plants our cylinders were covered with wooden lagging at two 
inches from the outside of the cylinders; that is, a tight wooden 
lagging which left an air space of two inches between the wood 
and the shell of the cylinder, and that wood was protected by a 
covering of galvanized iron with brass bands where the sections 
joined. These were bolted on, and the whole covering was then 
painted. That left an absolutely tight air space between the shell, 
the covering of wood, which is a non-conductor, and the cylinder. 
We found that very effective. Perhaps Mr. Shipley could give 
us some information. 

MR. SHIPLEY: I don't believe I can. 

MR. NEWTON: Mr. President, I understand from a party 
that has actually done the work that the Standard Oil Company 
protects all tanks which must be kept hot; that is, tanks for 
storing paraffine wax, are uniformly covered with wooden lagging. 
The tanks are first fixed with wooden hoops around it just like 
a wooden barrel, and then ordinary tongue and groove flooring 
is nailed right on to those hoops, leaving an air space in between 
that is equal to the width of the hoops. They always do that. 
Undoubtedly they do it because it is not only practicable but ef- 
fects a saving as well. 

CHAIRMAN ALLERTON: I have no doubt myself that tanks 
should be insulated, and of course I think that the best process is 
that devised by the Standard Oil Company, which is the same as 
our cylinders that were covered with an air space protected by a 
non-conducting material, such as wood. Dr. von Schrenk, can't 
you give us something on this subject? 

DR. VON SCHRENK: I don't know anything about that. 

CHAIRMAN ALLERTON: Mr. Card, we would like to hear 
from you. 

MR. CARD: Mr. President, my retorts are not covered, blit 
my buildings are built low and I use steam coils made out of inch 
pipe. I utilize my exhaust steam from my pumps. I let the pumps 
exhaust through the coils. Undoubtedly the tanks on the outside 
should be kept warm. I think if we use the coils in the retorts 
and use the exhaust steam and there won't be much more loss than 
by having the retorts covered and not using any of the exhaust 
steam. None of my retorts have a cover on at the present 
time. 

CHAIRMAN ALLERTON: We would like to hear from Mr. 
Sterling. 
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MR. STERLING: I don't know anything about that. 

MR. TAYLOR: I will have to disagree with Mr. Sterling. 
He has got the best proposition for a non-covered tank that I 
ever saw. 

MR. STERLING: Of course, we have insulated all our boil- 
ers and steam pipes in the usual way with a commercial cover- 
ing, and the idea mentioned by Mr. Taylor, which really has 
nothing to do with a retort cover, I got over on the other side. 
We had trouble with the vapors from the cylinders when the 
doors were opened, blowing back into the building, and to rem- 
edy this merely put a partition across the end of the cylinder 
house which has the double effect of keeping the engine room and 
retort house free of fumes and also of retaining the heat. It is 
a very simple proposition. 

CHAIRMAN ALLERTON: Isn't there some one else who 
can tell us a better way? We have had several methods de- 
scribed. 

MR. REX: Will Mr. Church tell us what their experience 
has been in insulting tanks or cylinders? 

MR. S. R. CHURCH: We have covered at one of our roof- 
ing plants a couple of out-of-doors iron storage tanks into which 
we blow refined tar from the stills for the purpose of saturating 
the roofing material. We had steam coils in these tanks, and 
we desired to maintain a temperature above 250* F. The tar came 
from the stills about 300* and some times we would want to 
leave it in those tanks for forty-eight hours without adding any 
fresh material. The steam coils would not maintain that tem- 
perature; in fact, it used to drop to 200* F. We found by cov- 
ering the tanks somewhat as Mr. Alleiton described, only we used 
asbestos cement for the outer covering instead of wood, we could 
vejy readily maintain a temperature of nearly 300* F. in the tar 
for thirty-six hours with hardly any steam passing through the 
coils. It certainly paid from that standpoint. 

CHAIRMAN BERRY: The next thing on the program is the 
report of the Committee appointed to draft resolutions in memory 
of our deceased members, Mr. Octave Chanute and Mr. Samuel 
M. Rowe. Mr. Allerton is the Chairman of that Committee. 

MR. ALLERTON: Your Committee submits the following: 

WHEREAS, death has removed from among our number 
OCTAVE CHANUTE and SAMUEL M. ROWE, two of our 
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most beloved and worthy members, both in the fullness of their 
years, 

THEREFORE, BE IT RESOLVED, That this Association 
set apart a page in its official proceedings in honor of their mem- 
ory. 

"Farewell! O life departed; 
Farewell! O sacred urn^ 
Bereft and broken hearted. 
To earth the mourners turn. 

Thou art passed to the distant shoye 

But a little time before; 
For thither the swift hours lead us, 

Thou dost but a while precede us." 

OCTAVE CHANUTE was able by his high standing in the 
engineering profession to exert a vitalizing influence and a most 
substantial aid towards the growth of this industry; and both he 
and SAMUEL M. ROWE devoted to the successful prosecution 
of this industry the last score of years which has included most of 
its history in this country. 

Beginning with the building of a plant by Mr. Chanute in 
Laramie, Wyoming, and continuous treatment operations by the 
Santa Fe Railway with a plant built in 1885 and first operated by 
Mr. Rowe himself, we have today an industry which, although still 
in its infancy, treats perhaps a hundred million cubic feet of timber 
a year; and, 

BE IT FURTHER RESOLVED, That copies of these resolu- 
tions be forwarded to the bereaved families with the sincere sympa- 
thy of the Association. 

DAVID ALLERTON, Chairman. 

D. BURKHALTER, 

J. B. CARD. 

CHAIRMAN BERRY: You have all heard the report of the 
Committee. What shall we do with it? 

DR. VON SCHRENK: I don't know whether I am in order 
to say something further about it? 

CHAIRMAN BERRY: Go ahead. 

DR. VON SCHRENK: If there is no other business before 
us, I think it is only due to their memory that we call upon vari- 
ous members for a few words. I will move you first of all that 
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we do act on this motion favorably and adopt the same by a rising 
vote. 

MR. SHIPLEY: I second that motion. 

Motion carried unanimously, and every one in the room arose 
to his feet. 

(Mr. Allerton resumed the chair.) 

MR. SHIPLEY: Mr. Chairman, I would like to go back to the 
other subject just for a moment, please. I think there is a great 
diversity of opinion when it comes to having cylinders and tanks 
covered. I have visited nearly all the operators at their plants, and 
in talking about covering cylinders, working tanks and storage 
tanks, it seems to me that there are very few places where it will 
pay to cover your tanks. It may be all right to cover your cylin- 
ders; but you take Mr. Card's proposition of utilizing the exhaust 
steam from the machines in the heating coils of cylinders and the 
same thing can be done in the tanks. 

Now, in covering cylinders you can figure that it is going to 
cost you from fifteen to twenty-five cents per square foot, which 
equals $400 to about $750 for seven feet by 132 feet cylinders. Sup- 
pose you started in to cover your storage tank; take a 500,000 gal- 
lon tank, 65 feet diameter by 22 feet high, and it would cost $650 
to $1,250, which wouldn't pay. It seems to me that the most 
economical plan is to arrange your heating system so that the ex- 
haust steam from all your machines goes direct to your coils and 
through your cylinders and all your various tanks; and then when 
you haven't got sufficient exhaust steam you can put a reducing 
valve on your main steam line which will always keep that exhaust 
steam up to about thirty to thirty-five pounds pressure. 

SECRETARY ANGIER: It is not necessary to cover the 
storage tanks. 

MR. SHIPLEY: No; but the subject just came up here about 
covering storage tanks. 

SECRETARY ANGIER: The creosote storage tank is gen- 
erally kept at about 110** F. It is only necessary to cover the work- 
ing tank where you want the temperature about 180* or 190** 
all the time. 

MR. SHIPLEY: The creosote in some storage tanks is kept 
110^ 125** and 130^ 

MR. REX: A small part of our steam is used for power and 
a good part of it is used in keeping the cylinders and tanks and 
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other places around the plant warm; and while we have experi- 
mented fairly extensively with apparatus to distribute that steam 
around the various points, we have yet failed to find a really suc- 
cessful apparatus that would distribute that steam to all parts of 
the plant. I would like Mr. Shipley to describe his system. 

MR. SHIPLEY: Mr. Chairman, the system I had in mind, 
and one which will work is used in large industrial plants; and that 
is to place a reducing valve on the main steam line and reduce the 
steam pressure from 130 pounds or 100 pounds down to 30 pounds 
on your heating system; combining with the exhaust steam from 
the machines, thus the balance will be made up from the reducing 
valve. 

CHAIRMAN ALLERTON: The next subject on the program 
is, "How can Excessive Insurance Rates Usually Charged by In- 
surance Companies be Avoided," by R. J. Calder. In the ab- 
sence of Mr. Calder, I will ask the* Secretary to please read his 
paper. 

Secretary Angier then read Mr. Calder's paper, as follows: 

In writing on the subject, "How Can Excessive Insurance 
Rates, Usually Charged by Insurance Companies, be Avoided," 
my experience is entirely confined to rates applying in Texas, 
but I take it, that, in a general way, like conditions exist in the 
other states. 

Creosoting plants, except those most modern in their con- 
struction, have always been considered hazardous risks, and quite 
a number of them have burned during recent years. However, 
every effort has been made to reduce this risk;at the older plants, 
more effective apparatus for fire protection has been installed 
and extra precautions have been taken to prevent the starting 
of a fire. The plants built very recently are practically fire proof, 
or should be, as the construction of the building and arrangement 
of the yard governs the rate, in other words, a properly con- 
structed plant carries a very low rate of insurance, and the rate 
increases in proportion to the defects from an insurance stand- 
point. For instance, a certain construction is given as standard 
and it has a certain fixed rate basis, plus the key rate (a term 
used in Texas, which means the rate applying in a city or town 
in which the plant is located). This key rate varies in different 
cities or towns according to the fire hazard in the particular 
city or town. Having this rate basis and the key rate fixed, 
an addition is made to the rate for each defect. In using the 
term defect, it must be understood to mean entirely from an in- 
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surance standpoint. I will quote you a standard prescribed by 
all the insurance companies doing business in Texas: 

Standard — Brick or stone building, one story in height, with- 
out basement. Roof — Metal, slate, gravel or composition; metal 
trusses; flooring, brick, cement, stone or earth; boilers to be out- 
side or cut off by standard parapet fire- wall; openings to be pro- 
tected with approved labeled fire-doors; heating, steam; lighting, 
by gas (so arranged as not to allow flame to come in contact 
with woodwork) or by electricity, wiring to conform to National 
Electric Code. Creosoting cylinders to rest on brick, stone or 
cement foundations, one such foundation, at least, to be under 
each section of cylinder; each cylinder to be provided with a 
safety valve set to discharge at not over 100 pounds per square 
inch and equipped with 3-inch discharge; pipe from safety valve 
discharge to be carried at least 100 feet from any combustible 
material; no shed or other woodwork, excepting necessary plat- 
forms, to be built over or around cylinders. Live steam pipes 
to be kept clear of contact with woodwork at least one inch: 
superheated steam pipes, where passing through wood parti- 
tions or paralleling wooden walls, to be insulated and kept clear 
of contact with woodwork at least six inches. Adequate supply 
of approved metal waste cans to be installed; storage of oil in 
barrels and (or) iron drums to be subject to 200 feet clear space 
clause. Lumber creosoted and (or) uncreosoted, to be subject 
to 100 feet clear space clause. Risks combining woodworking 
hazards of any kind must be rated under woodworking schedule 
applicable thereto. 

Basis $0.25 

Add 50 per cent of Key Rate of city or town. 

Note — In cities and towns having Water Works and Fire 
Department where risk is over 500 feet in a direct 
line from a city fire hydrant, use as Key Rate $1.00 
instead of Key Rate of city or town. 

Add for deficiencies as follows: (Charges cumulative.) 

Shingle roof 25 

Frame or Iron-clad building .- . .75 

Brick veneer or cement block 50 

Roof trusses and supports, if wood 10 

Iron-clad building, steel frame construction throughout 15 

Boilers Charge as per Schedule A 

Heating, not safely arranged 10 

Lighting, not safely arranged 25 
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Floor — (a) If heavy, slow-burning mill construction 05 

(b) If wood, not of heavy, slow-burning mill con- 
struction 15 

Walls, less than standard 10 

Approved metal waste cans, none 10 

Frame sheds over creosoting cylinders 25 

Creosoting cylinder foundations, not standard 10 

Creosoting cylinders, not equipped with safety valve as per 
standard — 

(a) If cylinder under frame shed 10 

(b) If cylinder not under frame shed .05 

Live steam pipes, not safely arranged 10 

Superheated steam pipes, not as per standard 50 

Deductions. 

For risks having private fire protection and standard watch- 
man service, i. e., watchman and approved labeled watch- 
clock 20 per cent 

For risks having private fire protection and no standard watch- 
man service 10 per cent 

For risks having standard watchman service, but no fire pro- 
tection, excepting as below 10 per cent 

Note — ^To secure this credit sufficient number of casks 
of water and fire-pails and buckets of sand must be 
installed. 

Rate on creosoting cylinders 50 per cent of rate on plant 

Rate on creosoting tanks and on oil in tanks, detached 100 feet, 
policies to be written subject to clear space warranty, 

basis 10 

Add 50 per cent of Key Rate of city or town. 

Rate on oil in barrels and (or) metal drums: 

In each case add SO per cent of Key Rate of city or town. 

With 200 feet clear space clause. Basis 75 

With 150 feet clear space clause. Basis 1.00 

With 100 feet clear space clause. Basis 1.25 

No clear space clause, rate same as plant. 

Rate on lumber, creosoted and (or) uncreosoted: 

With 100 feet clear space clause. Basis 1.00 

In each case add 50 per cent of Key Rate of city or town. 
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With no clear space clause, rate same as plant 
Exposure — 

Charge for Exposure as per Exposure Table. 
Night Work— 

For permit and charge, see Night Work Schedule. 

I have given this report in full in order that it might be com- 
pared by the different operators in different parts of the country, 
with the hope that it may be of some service to them. I have 
gone in detail into the construction of the plant, as affecting the 
insurance rate, as the creosoting companies can control this, but 
the laws of each state so vitally affect the rates, either by fixing 
a maximum rate or by permitting the insurance companies to charge 
what they will or the maximum that the business will bear, that 
this feature must be considered. Recently there have been passed 
by he State of Texas, laws, which require the companies to file 
general basis schedules, which schedules after being applied have, 
in some instances, reduced the insurance rates, and, in others, 
raised the rates. In explanation of the last statement, in most 
instances the increase in rate was caused by the insured having 
enjoyed, previous to the application of the general basis schedule, 
exceedingly low rates, considering the hazard attached to the risk. 
The opposite being the case when the rates were reduced, though 
on the whole, probably, the effect has been to reduce the rates. 
This phase of the question, however, while affecting the rates, is 
not generally within the control of plant operators. 

CHAIRMAN ALLERTON: Gentlemen, you have heard this 
paper and it is now open for discussion. 

MR. TAYLOR: Will Mr. Calder be asked to write a paper 
on this subject next year? 

CHAIRMAN ALLERTON: Why, he can be. 

MR. TAYLOR: I should think it would be pretty good ex- 
perience. 

CHAIRMAN ALLERTON: Undoubtedly. He can tell next 
time about collecting the insurance. 

MR. BERRY: Mr. Logan can tell us something about it. 

MR. LOGAN: Mr. Calder has pretty well covered the situ- 
ation in Texas, and as we are only operating in Texas I could only 
repeat what he said there. Those are the conditions under which 
we handle our insurance matters under the regulation of state 
law. 
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CHAIRMAN ALLERTON: We will now pass to the reading 
of the next paper, "Difficulties Encountered by Plants in the North 
that Plants Located in the South do not Have to Contend with/' 
by Mr. Andrew Gibson, Superintendent Timber Preservation and 
Tie Treating Plants, Northern Pacific Railway Company. 

Mr. Gibson then read his paper, as follows: 

The conclusions arrived at in writing on this subject are 
from inference and not from personal observation or experience, 
the writer not having had the good fortune to observe what diffi- 
culties plants in the South have to encounter, particularly in the 
winter months. At the northern plants we have invariably very cold 
weather at frequent periods between the first of November and 
the end of March. This, as you can readily understand, means 
greatly increased coal consumption and careful watching to guard 
against freezing pipes and consequent damage to plant. During 
the same period we have usually more or less snow, which makes 
it very troublesome handling the cylinder cars through the yard. 
It is no uncommon occurrence to shovel out a frog and switch, 
and in less than five minutes have the train stall there and have 
to do the shoveling over again, so that when you have to repeat 
this operation about a dozen times a day it means loss of time, 
and, incidentally, the otherwise amiable temper of the motorman 
and switchman who want to get out of the storm and jerk the 
train, sometimes displacing cars and tying up the work for an 
hour or so. 

From what I can learn from operators of southern plants, 
who have had experience with some of our northern timbers, the 
opinion seems to be that our Douglas fir, tamarack, and spruce 
timber is more refractory to treatment than southern woods. Of 
course, as all treating plant operators know, refractory timber 
requires longer time to treat and very much more care than or- 
dinary species of timber that take treatment readily. This is one 
of the all-year-round difficulties, and one that entails additional 
time, which means additional expenditure. 

The last difficulty I can think of at present, which northern 
plants have to contend with that southern plants do not, is the 
long haul on treating material, creosote, zinc-chloride, or what- 
ever the material used in the treatment may be. It is heavy and 
bulky stuff, and freight rates with us in the North is a large item 
of expense. This material usually has to come long distances and 
the traffic charges adds considerably to the cost of treatment, 
sometimes several cents per tie. In the South, or on either the 
Atlantic or Pacific coasts, you can import creosote in tank vessels 
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from Great Britain or Europe and thereby reduce the cost very 
materially. 

The labor situation in the South I would suppose would be 
an- improvement on what it is in the North, from the fact that you 
can get colored men, who seem to take to that work, as near as I 
could judge from my limited experience in the South, like a duck 
to water. The figures paid are not quite as high as we have to 
pay to white men in the North, who do not take kindly to han- 
dling treated ties, especially creosoted ties, and we find at times a 
great deal of trouble in keeping good help, particularly in the 
haying and harvest months. 

CHAIRMAN ALLERTON: Gentlemen, you have heard the 
paper, and we would like to have expressions of opinion on the 
subject. Of course, we all sympathize with Mr. Gibson, but we 
would like to have your expression of sympathy. I am sure I 
sympathize with him because I have lately been exposed to the 
cold regions of the North. I have seen sun dogs and northern 
lights within the last three weeks. 

SECRETARY ANGIER: Mr. President, Mr. Gibson spoke of 
the difficulties caused by snow. This is certainly one of the most 
perplexing problems a northern plant has to contend with. Not 
only are frogs and switches to be shoveled out, but sometimes 
entire tracks throughout the yard before the switch engine can set 
in cars. The Burlington plants have been absolutely out of com- 
mission for two and three days at a time during a severe blizzard. 
By the way, Mr. Waterman is here today and says that when he 
left Galesburg this morning, there was about a foot of snow on 
the level and everything tied up. Probably the plant will be on 
delay for two or three days. I have seen loaded trams literally 
buried in snow, and have taken pictures of men shoveling snow 
that was four to five feet deep. Then a little warm spell sets in, 
and the snow begins to melt, and all of the drains are frozen up. 
The water gradually covers the tie yard, in many places the tracks 
are submerged and of course the men will not work. The plant 
is again closed down or perhaps working half time until the flood 
subsides or another freeze-up takes place. 

In Wyoming it is not uncommon to have weather 25* below 
zero. I have personally seen it 38° below, and you Southern men 
who think you are freezing to death when the thermometer gets 
down to 32* above may think you are laboring under difficulties, 
but I am sure you would change your mind if you would make your 
Northern brother a visit almost any time in January, February 
or March. 
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The ties, especially when treated with a water-soluble salt, 
freeze quickly after being- taken from the retorts, and are a con- 
stant source of danger to the men. Smashed fingers and toes 
are an every day occurrence. A medical case well stocked with 
bandages, antiseptic gauze, etc., is one of the chief requisites as 
well as a handy man who can play the surgical act when ever oc- 
casion requires; yet can put in the balance of his time thawing out 
frozen pipes or punching up the fires to keep the superintendent's 
blood in circulation. 

MR. STERLING: Mr. Chairman, as to these physical diffi- 
culties of cold and snow I can tell one little thing that may be 
of interest. In unloading local hardwood in winter the heavy 
pieces are often covered with a coat of ice, and in putting them 
in piles it is impossible to maintain the proper spacing. More- 
over we find that these hardwoods, particularly switch ties, that 
are piled when coated with ice rot very quickly. They begin to 
decay very early the next summer, while similar timbers unloaded 
say in the fall will last eighteen months or two years in piles be- 
fore they show any tendency to rot. That is something I don't 
know how to overcome unless we quit receiving material in the 
winter. 

In regard to labor and the question of the colored people in 
the South: Of course, we are not in the South, but there are a 
great many colored laborers in Philadelphia, and we have found 
them universally poor. They are not only lazy but they do their 
work badly; and by a system of elimination we have at last accu- 
mulated a force of sixty to seventy men, mostly Slavs and Swedes, 
but to get them we hired and discharged several hundred men un- 
til we got to these big fellows. We find laborers from northern 
Europe best. They are big, husky fellows, and easily handle hard- 
wood ties that weigh well over two hundred pounds. I mention 
this in comparison with Italian laborers who are more plentiful, 
and will work for less money. We got hold of one fellow last 
year with a chest about two feet thick and shoulders about four 
feet broad. When he came over he still wore his army cap and 
had evidently just gotten out of the army in some of these Rus- 
sian countries. He looked around and said: "In my country, one 
man, one tie. Me handle that tie." We sent him out and he tried 
handling ties alone, but was soon glad to have help; but he is 
the type of man we try to get. 

MR. REX: What did you pay the men? 

MR. STERLING: Seventeen cents an hour. 

MR. WATERMAN: It has been asserted that we pay the 
men in the North more than the men in the South are paid. I 
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would like to know what they pay for labor in the South. The 
South pay the darkies more to handle the ties by the piece than 
we do in the North. I am making this assertion and I want 
somebody to contradict it or prove it. 

MR. BAKER: We pay three-fourths of a cent per tie for 
unloading to pile in the South and they pay from a cent to a 
cent and a half for handling ties; am I right, Mr. President? 

CHAIRMAN ALLERTON: You can't prove it by me, Mr. 
Baker. 

MR. WATERMAN: I was down the Ohio river a few weeks 
ago, less than three weeks ago, and they were paying a cent and 
a half a tie for handling ties. 

MR. LOGAN: That is the rate for oak ties also in the South 

MR. BAKER: They pay that for handling on the river. We 
are talking of handling at tie plants. In the South the prices 
run frbm a half a cent to three-fourths of a cent per tie at the 
plant for handling, depending upon whether the ties are unloaded 
from the car to the ground or from the car to the trams or from 
the trams to the car. Let me say further that cold is a compara- 
tive matter. The naked native in the tropics, on a dreary, dis- 
mal morning probably suffers as much as the fur-clad Eskimo 
in the arctic. It is no colder in Minnesota, comparatively, than 
it is in Louisiana. Not a bit. 

MR.^ BERRY: I want to remind Mr. Baker and Mr. Water- 
man that a tie is not a tie. There is quite a difference. Some 
of these railroads have toothpicks for ties. There is quite a dif- 
ference between a 6 by 8 by 8 tie and a 7 by 9 by 8 tie. There 
is only one way to handle ties, and that is by contract. 

CHAIRMAN ALLERTON: We might hear from Mr. Burk- 
halter. He had some Mexicans that handled his ties a year or 
so ago for three hundredths of a cent apiece. 

MR. BURKH ALTER: I don't remember the figure you quote. 
It is just as Mr. Berry says, a tie is not a tie. It all depends on 
the tie. 

SECRETARY ANGIER: Mr. President, I want to say some- 
thing about those so called toothpick ties. At the Galesburg 
plant the ties are usually 6 inches by 8 inches by 8 feet, and at the 
Sheridan plant they are much larger, averaging about three and 
one-half cubic feet each, and weigh from 150 to 250 pounds, yet 
the piece work price is practically the same at both plants. 
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Treated ties are handled by machinery and the size of the tie 
makes no particular difference. Is that right, Mr. Waterman? 

MR. WATERMAN: That is right. 

CHAIRMAN ALLERTON: We are wandering from the sub- 
ject. The subject is the difficulties of operating plants in the 
North as compared with the difficulties of operating plants in the 
South, and it has gotten to be a question of handling ties. We 
will try to get back to the subject. Has any one got anything 
further to say? 

MR. GIBSON: I think Mr. Baker failed to state that when 
they shiver in the South they take a pinch of quinine, and that 
shivering passes away; but in the North we can't control it that 
way (laughter). 

SECRETARY ANGIER: Mr. President, I have just recently 
returned from a trip through the South, and I noticed that at 
some of the plants the buildings had no sides to them, merely a 
covering over the machinery to keep off the rain and sun. When 
you go North you will find not only sides to the buildings, but 
you will also find that there are numerous steam heating pipes 
throughout the buildings to keep the treating solutions from 
freezing. 

MR. LARKIN: In connection with the operation of plants 
m the South and in the North, there are a few difficulties I have 
noticed, that the paper just read brings to my mind. In the first 
place there are two of our plants that are very widely different 
in the nature of their operation, and separated to a greater ex- 
tent geographically and climatically than any two plants being 
operated today by any other one company. One in Minneapolis, 
Minn., and the other in Mobile, Ala. There are a few essential 
points of difference in the operations of these plants. In the 
first place considering the complete economical operation of the 
plant in Minneapolis, it is an absolute impossibility at certain 
times of the year to operate at all on account of the viery severe 
cold weather common to that locality. By the way there is a 
big loss on your investment lying idle for such a time, no matter 
what the duration may be. 

But a far greater difficulty an operator has to face is the con- 
stant annual reorganization and education of his operating force. 
We are able to operate at Minneapolis for possibly eight months, 
sometimes as much as nine months, in a stretch and by that 
time we have a fairly competent regular force and find they have 
learned to do very creditable work, having become educated and 
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capable during this time, then when the shutdown comes the 
men must go to other fields and we seldom find ten per cent of 
the old force that ever come back the following season, thus 
every year at the beginning of the season we have to break in 
a new crew. Now, that, of course, is a big loss and it is a ques- 
tion of educating a large portion of our men to do the same work 
year after year and each time waiting for them to become compe- 
tent before we can ever expect a capacity output. 

Now in connection with the plant at Mobile, this item of re- 
organization does not enter in at all, because the climatic con- 
ditions are such that a continuous operation is usually possible; 
but the big difference here is in the labor at hand, and the two 
difficulties at the Northern and Southern plants mentioned just 
about offset each other. The Southern darkey is like a child 
and while you don't have to pay him quite so much, it is abso- 
lutely impossible, as a previous speaker has said, to get him 
to do his work in a satisfactory manner; he must be teased and 
coaxed or whipped, either method being equally unsatisfactory. 
To my mind these two essential points of difference must be 
considered when the operation of plants in the North and the 
South are compared, as has been doen in the topic of the paper un- 
der discussion. 

CHAIRMAN ALLERTON: We will now pass to the next 
paper, "Should Sawn and Hewn Ties of the Same Kind of Timber 
of the Same Degree of Seasoning be Treated in the Same Cylin- 
der Load," by H. J. Whitmore. Mr. Whitmore is not present, and 
I will ask the Secretary to please read the paper. 

Secretary Angier then read Mr. Whitmore's paper, as follows: 

The subject assigned me is one with which I am not very 
familiar, as my company has not treated sawn cross-ties for 
something like eight years. The first year our plant was in op- 
eration we treated quite a number of sawn short leaf pine ties, 
which were shipped to the plant in carload lots but were very 
green and were placed on the yard for seasoning, consequently 
when we picked them up they were all treated separately from 
the hewn ties This had been my practice heretofore at other 
plants with which I had been connected, and I believe this is the 
proper way to handle sawn ties of all kinds of timber. 

My experience has been that timber from which sawn ties 
IS cut, is, as a rule, of a better grade, older growth of timber, and 
carry more heart wood in proportion than a hewn tie made from 
the same kind of timber. 
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Then, again, I beileve it is a matter of economy to treat and 
handle the sawn ties separately from the hewn, for as a rule 
your hewn ties are seasoned' on line, or at least ours are, and 
also some from a different locality; the sawn ties coming direct 
from the mill are, as a rule, green and not ready for treatment, 
consequently you could not mix them. 

I believe the sawn ties should be placed in the traclj to them- 
selves or as near as possible, for various reasons, and I am of the 
opinion there is a difference in the price of the two classes; this 
feature would require a separation at some time or another dur- 
ing the handling. 

You can control the treatment better separately than by 
treating them mixed in the cylinder load as you would then know 
just what you are doing; consequently, my opinion is that you 
should not make a practice of treating sawn and hewn ties in the 
same cylinder load, whether they be of the same kind of timber 
or not. 

CHAIRMAN ALLERTON: Gentlemen, you have all heard the 
paper and it is now open for discussion. 

MR. GOLTRA: While we do not advocate the treating of 
sawed and hewn ties in the same cylinder, when it can be done 
separately without extra expense, yet the argument advanced by 
Mr. Whitmore does not seem, to me, very strong. He says that 
the sawed ties are usually green, whereas the hewn ties are usually 
seasoned. We would like to know if there is any reason why hp 
cannot hold the sawed ties until they are seasoned and then treat 
them at the same time as the hewn ties. The track department of 
some roads prefer to keep them separate, so that each kind can be 
laid in the track together, but so far as the treatment is concerned 
if they are equally seasoned and other features nearly alike, we 
see no reason why both the sawed and hewn ties should not be 
treated in the same cylinder at the same time. 

MR. BERRY: Mr. President, Mr. Rex can answer that ques- 
tion. 

MR. REX: I think I can answer Mr. Goltra's question so far 
as Mr. Whitmore's paper is concerned. He is so situated that 
he has not a very large yard and the result is that he seasons all 
his hewn ties on the right of way and his sawed ties come from 
the mill. The mill of course has no storage capacity — the saw- 
mills have a storage capacity of but a few car loads, and they 
want to get the material off the tracks as soon as possible after 
sawing. The result is that when the sawed ties are shipped to 
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a plant situated as he is they are always green, while his hewn 
ties are left on the right of way to season and come in to him 
dry. That is the explanation of why Mr. Whitmorc made that 
point. 

MR. LOGAN: It seems to me that Mr. Whitmore and Mr. 
Goltra, though Mr. Goltra takes a different view, absolutely agree 
on that point. Mr. Whitmore says that his practice is to treat 
them separately and thinks it should be done and Mr. Goltra takes 
the same view. It is evident from this that Mr. Whitmore's prac- 
tice, as he states there, of received sawn ties green makes it nec- 
essary to season in the yard. 

MR. MEYER: I agree with Mr. Whitmore that the sawed 
ties ought to be treated by themselves if possible for two reasons. 
First: The sawed ties when loaded on tram cars ought to be 
separated by slats in order to obtain the best absorption and 
penetration. Second: By placing them in the tracks by them- 
selves a good test could be obtained as to the mechanical life as 
compared with hewed ties subjected to the same conditions. How- 
ever, so far as the separation at the Treating Plant is concerned 
when hewed and sawed ties are received mixed in the cars, I do 
not believe it would pay to go to any extra expense in separating 
them. I know so far as we are concerned that it would be nearly 
impossible for us to do this. We are receiving at the present 
time not alone hewed and sawed ties in the same cars, but also 
green, partly seasoned and seasoned ties mixed together, and it 
is my opinion that it would pay us better to separate the ties 
according to their seasoning, than it would to separate the hewed 
and sawed ties. In fact, as stated above, it would be very diffi- 
cult for us to separate our hewed and sawed ties, as it would 
require a lot of extra handling and consequently a great deal 
of extra expense and I do not believe that the benefit derived 
from such separation would pay. 

CHAIRMAN ALLERTON: The Chair will state from his 
experience that he has always found sawed ties more difficult 
to treat, that is to get the same penetration, than the hewn ties 
oh an average. Mr. Davidson, can't you tell us something on 
this subject? 

MR. DAVIDSON: We haven't any sawed ties. 

SECRETARY ANGIER: Mr. President, when we treat sawed 
ties exclusively it is necessary to use slats of some kind to al- 
low the solution to get between the ties, but when they are mixed 
with the hewn ties, as we get them on the Burlington, it is not 
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necessary to use slats. Perhaps twenty-five per cent of the tics 
are sawed and seventy-five per cent are hewn. If they are mixed 
you can treat them without the use of slats and without the 
work that is entailed in using sawn ties exclusively. We get 
them mixed on the Burlington and I don't see how we could sep- 
arate them for seasoning, as Mr. Goltra says. 

MR. TAYLOR: I think one other point that has not been 
brought up there is the fact of getting different board measure 
of sawn ties than with hewn ties. How are you going to work 
if you do this? What are you going to do on your charge? 
Treat it as a sawn charge or treat it as a hewn charge? Some 
plants do not do that — treat the hewn ties the same as the sawed 
ties. How do you treat, Mr. Angier? 

SECRETARY ANGIER: To get the cubic contents, you mean? 

MR. TAYLOR: Yes. 

SECRETARY ANGIER: We use an arbitrary figure. We 
say that a charge of ties contains 122 cubic feet. We arrived at 
that by measuring thousands of ties, and we found that they run 
from about 118 to about 124 cubic feet to the charge. We use 
an arbitrary fig^ure, and simply say each charge of ties contains 
122 cubic feet regardless of the kind; that is, when they are 
mixed. Of course, if they are sawed it is a different proposition, 
but when they are mixed each tram is supposed to contain 122 
cubic feet and a charge 1952 feet — sixteen trams. 

MR. TAYLOR: That is all right for a railroad, but what 
about a commercial plant. 

SECRETARY ANGIER: How would you get the cubical con- 
tents, by displacement? If so, when you blow back, you blow out 
a good deal of the creosote or the solution that you first put in 
the tie, consequently you cannot get accurate measurement by 
displacement. We find it more accurate to take an arbitrary fig- 
ure. As a matter of fact your so-called 6 by 8 by 8 ties do not 
always measure 6 inches by 8 inches by 8 feet. A 6 by 8 by 8 tie 
would measure 2 2-3 cubic feet, but as a matter of fact the tics 
at the Galesburg plant average 2.85 cubic feet. 

MR. TAYLOR: What do your hewn ties average? 

SECRETARY ANGIER: I refer to hewn and sawn mixed. 
The mixed load will average 2.85 cubic feet per tie at the Gales- 
burg plant, or at least that was the average when I was in charge 
of the plant a year ago. As stated before, ties at the Sheridan 
plant will average about 3.5 cubic feet. They are mostly pole 
ties. 
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CHAIRMAN ALLERTON: I think that the calculated meas- 
urement of ties in a charge must always be more or less arbi- 
trary, no matter what the method of calculation is. 

SECRETARY ANGIER: If we take one of our tram cars 
and load it with ties we can get on just so much bulk, and if we 
load it to its maximum capacity we cannot get any more than an 
average of 122 cubic feet. If we load it to two-thirds of its ca- 
pacity, of course we get less, but we impress upon the men that 
they must be loaded to capacity, and if they are not loaded to 
the entire satisfaction of the management, the men are obliged 
to reload them. Each tram is supposed to contain 122 cubic feet 
of ties, and for all practical purposes this is as near as we can 
get at it unless we measure every tie. 

MR. BERRY: Do they do it, Mr. Angier? Do your men 
do it? 

SECRETARY ANGIER: They do, or they do not get paid 
for it. 

MR. BERRY: Do you get as many hewn as sawn? 

SECRETARY ANGIER: No, not if we are using hewn ties 
exclusively, but I am speaking of the mixed load. 

MR. TAYLOR: Suppose you are treating ties by the cubic 
foot, are you allowed to assume the same number of hewn ties as 
you are sawed ties? 

A VOICE: Ought not to. 

MR. TAYLOR: Here is a gentleman that says you ought 
not to. That is an operating proposition for the commercial 
plant. 

MR. CARD: What do you mean by hewn ties? Do you mean 
split ties or pole ties? I think Mr. Angier is talking about split 
ties. I believe you are probably referring to pole ties. There 
is a good deal of difference between split ties and pole ties. 

MR. TAYLOR: Well, of course, a pole tie. 

MR. CARD: Mr. Angier is speaking about a split tie. 

SECRETARY ANGIER: I would like to ask Mr. Taylor if 
he figures his ties in board feet, and is so how he does it, when 
there are pole ties or irregular shapes? 

MR. TAYLOR: Back to your arbitrary proposition we fix 
36 board feet to a 6 by 8 by 8 tie. 



Digitized by LjOOQIC 



Wood Preservers^ Association. 61 

SECRETARY ANGIER: Your ties are not all 6 by 8 by 8. 

MR. TAYLOR: If they are not then the fellow who buys 
gets the advantage — if they have got toothpicks like the Burling- 
ton. 

SECRETARY ANGIER: Get that out of your mind about the 
Burlington ties being toothpicks. 

MR. WATERMAN: I rise to a personal privilege. We are 
not treating toothpicks down there (laughter). Anybody knows 
that there are more board feet in a hewn or a pole tie than there 
is in a sawed tie. I can readily see and these men who are treat- 
ing ties commercially must have more for treating a pole tie 
or what is termed a hewn tie than they would ask for a 
sawed tie, but it is up to them to separate them. The ques- 
tion is, as I understand this paper, is it economical to separate 
sawed and hewn ties for treatment. I would say it was for a 
commercial plant, but not for a plant that is operated by a rail- 
road. 

MR. STERLING: Mr. Chairman, I would like to ask Mr. 
Taylor what board feet has got to do with it anyway. 

MR. TAYLOR: Here is the proposition. We get so much a 
tie for ten pounds per cubic foot. If you have 32 board feet to a 
tie, that is less than 36 board feet, isn't it? It is an arbitrary prop- 
osition. The average 6 by 8 by 8 tie has been considered to con- 
tain 36 board feet. 

MR. STERLING: I don't know of any treating plant talking 
about board feet in ties. 

MR. TAYLOR: I do, though. 

CHAIRMAN ALLERTON: Well, the board feet do come in 
evidence if you are paid for so many board feet, but in the actual 
treatment you use cubic feet, don't you? 

MR. TAYLOR: Why, yes. 

CHAIRMAN ALLERTON: How do you do, Mr. Sterling? 

MR. STERLING: We mix them the way the Burlington does. 

MR. ROLLINS: In the discussion of this question of hewn and 
sawed ties the Program Committee hoped to bring out the pro- 
portion of the amount of treatment for sawn and hewn ties. Some 
of us are of the opinion that sawn ties as a rule are more diffi- 
cult to treat than hewn ties, and we would like to hear some ex- 
pression by some of the members as to that feature. 
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CHAIRMAN ALLERTON: I have expressed my opinion on 
that. I said it was more difficult to get penetration with sawed 
ties than with hewn ties. Now, of course, any opinion contrary 
to that we would like to hear. How do you stand on that ques- 
tion, Mr. Rollins? 

MR. ROLLINS: Sawed ties are more difficult than hewn ties. 

MR. NEWTON: I think we have been talking about hewn 
ties and a distinction has been made in regard to split ties and 
pole ties. Now, where sawed ties are mixed with pole ties un- 
doubtedly the pole ties will get more oil per cubic foot than the 
sawed ties, due to the fact that the pole ties will have a larger 
percentage of sap wood than the sawed ties. However, in treat- 
ing split ties, which are called hewed ties also, with sawed ties, 
that difference in percentage of heart and sap would not be so 
apparent, and the uniformity of treatment be much greater. 

MR. ROLLINS: My experience has been that there is a larger 
per cent of sap in the hewn tie than in the sawn and necessarily 
a larger per cent of heart in the sawn. 

MR. BAKER: Are you talking about pine ties (laughter)? 

CHAIRMAN ALLERTON: I don't think they had that in 
mind. 

MR. BAKER: If they are, I will settle it so far as this ques- 
tion is concerned. The hewed ties are made out of young trees; 
they are pole ties; they are nearly all sap, and the sawed ties are 
made out of older trees. They box them out in the mill, and 
generally the heart of the tree is put into the tie and the sawed 
tie will take very little solution in proportion to the hewed tie 
on account of the large percentage of sap in the latter. You can- 
not mix them without the hewed ties taking the greater part of 
the solution. That applies to pine. 

MR. BERRY: Mr. Baker is in the South. 

MR. STERLING: If they are talking about pine I will settle 
it the other way. The pine ties, long leaf, square hewed may be 
cut out of "young" trees, but youth in our ties means from one 
hundred years old and up. In other words, the long leaf pine is 
of slow growth, and in the South Atlantic States, particularly 
Florida, many of the trees are small, although mature and very 
old. This applies to sawed ties as well as hewn. 

MR. BAKER: Did I use the word Texas? 

MR. STERLING: No. 
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MR. BAKER: Well, I will say Texas. 

MR. STERLING: All right, you are probaWy talking about lob- 
lolly. 

CHAIRMAN ALLERTON: Mr. Logan, did you have some- 
thing to say on this subject? 

MR. LOGAN: I was going to suggest that point of difference. 
It would be more appropriate to put the question as to whether it 
would be proper to treat heart ties and sap rather than sawn or 
hewn, as was brought out clearly by Mr. Sterling and Mr. Baker. 
The mode of manufacture in the different sections of the country 
are not identical. It is a question of heart and sap together and 
not sawn and hewn together. 

MR. GOLTRA: The question of separating hewn ties from 
sawed ties is only one of the many suggestions that have been 
offered in regard to the separation of ties for treatment. It has 
been suggested that they would be grouped in many ways, for 
instance, according to their degree of seasoning; or their degree 
of absorption or permeability; or as to the proportion of sap 
wood and heart wood; or as to their density or specific gravity 
or hardness, and so on, ad infinitum. If we attempted to sep- 
arate the ties into so many groups so as to have all the ties alike 
in these respects, we could scarcely treat more than one tramload 
or 50 ties at one time. We are of the opinion that it would in- 
volve considerable expense in order to get together enough ties 
to fill a retort, according to the above grouping, and we do not 
think it is necessary to separate hewed ties from sawed ties. If 
the ties are already separated, and each kind can be treated sepa- 
rately, just as well as not, and if the advantage gained more than 
offsets the expense of grouping them, then we would treat them 
separately but otherwise we would not go to any extra expense 
in separating them. Mr. Whitmore states that sawed ties, as a 
rule, contain a larger proportion of heart wood than hewn ties. 
That is true, but the ties should not be separated on this account 
alone. This is only one of the many factors 'entering into the 
problem of segregating timbers for treatment. Much depends 
upon the method of treament. If the method of treatment con- 
sists of injecting a limited amount of oil or solution per tie, the 
sapwood will naturally absorb most of it but if the ties are treated 
to refusal the sap will get all that it can contain and then the 
heart will take all that it can carry, and by this process it would 
be unnecessary to separate the woods according to the proportion 
of heartwood and sapwood. 
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CHAIRMAN ALLERTON: Is there anything further to be 
said on this subject? 

The next on the program is a talk by Dr. Herman von Schrenk 
on, "Wood Block Paving in Europe." 

Doctor von Schrenk was received with applause and spoke as 
follows: 

Mr. President and Gentlemen: I must apologize to you for 
having no written, formal discussion of this subject, but the noti- 
fication of your Secretary or of your Program Committee came to 
me at a time when I anticipated having considerable time to de- 
vote to this subject. I then promised to try and write a paper, 
but I was called abroad and spent three months in Europe and 
have just gotten back, and since my return I have found very 
little time to prepare a formal paper on the subject. 

I want to say, first of all, that the subject assigned to me by 
the Program Committee was entitled, "Why the Present City 
Specifications for Wood Block Paving Are What they Are." In 
other words, why do the present cities have creosote specifications 
as they do? I replied to them that I could write a very brief paper 
and simply say, I don't know. 

There is probably no subject in the last two or three years 
which I know of, considered from a technical standpoint, that has 
aroused as much discussion among practically every class of men 
engaged in that industry as the question, what is the proper creo- 
sote oil specifications not only for paving blocks but for every 
other class of timber? 

What I have to present to you today are simply a few observa- 
tions which I was able to make recently abroad and to refer to a 
number of conditions which we find here in this country today. 

When paving blocks were first treated it was a natural propo- 
sition to treat paving blocks just as any other material was treated; 
and in the early days of creosoting history, particularly in this 
country, and for a long time, as many of us know, in many instances 
anything that looked black and smelled bad was satisfactory for 
creosote and was put into the wood. The remarkable fact about 
the whole proposition is that a gresit many paving blocks, as well 
as other timbers, were treated with that quality of material and 
have lasted an unusual length of time. Failures have occurred, to 
be sure, but many of them have gone quietly by the board, be- 
cause nobody said anything about that; but irrespective of that 
fact we can't close our eyes to the fact that a great deal of the 
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material treated with oils of unknown quality has given very ex- 
cellent service; and I think you will agree with me before I get 
through (and all of those who have worked on this subject will 
probably come to a similar conclusion) that a simple specification 
is the best. 

In England, Germany and France more work has been done 
than with us on similar problems. Paving blocks were treated in 
London a great many years ago, and treated with what was uni- 
versally known on the English market as London oil, which is 
the same material that the railroads use today and have used 
for a great many years for the treatment of ties. When American 
students of timber treatment first went over to England and vis- 
ited the various engineers of the cities or of the railroad com- 
panies irrespective of what materials they treated, and asked what 
service they got out of treating materials, they were universally 
met with the answer: "Most satisfactory, indeed." From paving 
blocks we get a mechanical life of seven to fifteen years or more, 
depending on the traffic; ties last twenty-five to thirty years. They 
found the same thing in Germany, Denmark, France and practically 
every country that they went to. 

An astonishing fact to the American student when he examines 
the specifications under which the European cities and railway 
companies are working is the startling difference in their speci- 
fications in what to us has seemed for a long time the most im- 
portant clauses. In other words, you find in England that the 
specifications require a certain percentage of tar acids in the oil. 
You get over to Denmark and there the requirements are very 
different. The same is true in France and Germany. 

When you ask about the length of life of preserved timbers, 
they all say from twenty-five to thirty years. The inevitable con- 
clusion one comes to, after seeing that state of affairs, is that 
it doesn't make such a great difference as far as the individual 
compounds contained in a creosote oil are concerned. I have never 
been able to find any two men responsible for large creosoting 
operations who are definitely agreed as to what a creosoting oil 
should be. 

This at first sight seems rather strange, but a little investiga- 
tion will disclose a possible reason why we find a condition of 
the kind described existing. If you go back to the early history 
of the creosoting industry in Europe you will find that the use 
of creosote for treatment was a more or less accidental matter. 
There were large plants along various lines or roads and various 
larger cities which produced coal g^s tar. Certain portions of that 
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coal gas tar was distilled off for various purposes. There was a 
small portion which at that time was of no particular value, and 
gradually it came to be used for the treatment of wood. That 
condition has not changed materially for a great many years, and 
is practically the condition in Europe today. 

The English railroads use the creosote oil which has been made 
by the same gas plants and the same tar works year after year. 
In France and Germany they use the oil made along their lines 
of railway. The reason why there are so many different specifica- 
tions is that there are many different oils, all of which have, been 
used for many years and given good results. The engineers in 
the various countries will tell you: "We. are using that specifica- 
tion because that fits our oil." And one answer given to me by 
an engineer in England this last year when I asked why he kept 
the tar acids in his creosote oil specifications and whether he 
thought that they were necessary, said; "Oh, no." I asked "Why?" 
and he said, "Well, my predecessor had them in and his predecessor 
had them in and the one before him had them in." And when 
asked if he didn't think there would be advantage in changing that 
specification he replied, "What is the use of changing it? We get 
a good oill" 

In other words, their specifications are not the result of the 
kind of work that we in America have been doing, but it is the 
result of fitting the specification to the actual oil obtained. That 
is practically what it amounts to. In the early days nobody had 
any specifications; in fact, some of the railroads or cities have 
none today, i. e., specifications as we understand them. The Cale- 
donian Railway in Scotland specify that the material shall all be 
treated with pure coal tar creosote; having at least twenty-five per 
cent of constituents that do not distil over at 600 degrees Fahren- 
heit, and must contain not less than nine per cent tar acids* There 
is no requirement as to specific gravity, method of analysis, resi- 
dues, etc., and the engineers see no reason for being more specific 
because the oil they get is good, has been good, their ties last, 
why should they change? 

Turning to the paving block situation, as it prevails in Europe 
today: As I stated before, the paving blocks in England today 
are treated with practically the same kind of oil that they were 
treated with years ago. You must not always be too critical of 
the specifications, because the specifications in England are just 
the same, fortunately or unfortunately as we may look at them, as 
is the case with many of the specifications in this country. The 
specifications are all right, but whether the material is always ex- 
actly that specified is neither here nor there. 
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In Germany there is very little of the paving block industry; 
it is a comparatively new thing. A very similar state of affairs 
exists in Austria. The largest paving contractors, upon being asked 
to present specifications for the various cities, stated they hadn't 
any. "No paving block specifications?" "No, that is all entrusted 
to the creosoting company that furnishes the paving blocks." A 
blessed situation .for the creosoting company (laughter). Never 
had any paving block specifications. They treat the paving blocks 
with the same oil as they use to treat ties, telegraph poles and 
other material. I may say for that creosoting company that they 
do as good work as any seen in Europe. 

Such is, I say, practically the situation in Europe. I won't 
speak very much of France, because the French as a rule have 
very different ideas of treatment from ours, and any one observ- 
ing the streets in Paris will probably agree with me that that is 
one city which we do not want to imitate in our method of opera- 
tion; because worse paved wooden streets I have never seen any- 
where with very few exceptions. That may not be entirely due to 
their treatment; probably as much to the laying as anything else. 

Now, coming to the United States. The early block, as I stated 
before, were probably treated with creosote. We have no records 
that are definite as to exactly what they were treated with. We 
have all seen samples of paving blocks laid in Galveston and other 
cities twenty-five and thirty years ago which, so far as our in- 
formation goes, were treated with straight coal tar creosote such 
as is used at the present time. There is no evidence to prove what 
it. was. 

But when the wood paving block industry began to grow a 
general tendency developed to treat blocks in a different manner 
from that practiced in Europe. It was argued that it was not suffi- 
cient to treat the paving block for the purpose of protecting it 
against decay, but that another thing that had to be done was 
to increase, if possible, the hardness, the wearing power and the 
resisting surface of the block and also to decrease the possibility 
of water absorption. The first move made was -to increase the 
waterproofing power of oil by mixing resin with ordinary coal tar 
creosote. Later that was followed by various efforts, some more 
or less successful and some very successful indeed, of increasing 
the gravity of the creosote oil by the addition of various tars. 

Not until last year, however, was a definite stand taken on the 
part of the municipal eng^ineers, officially permitting such addi- 
tion. This, I think, was a very desirable step. The definite state- 
ment on the part of municipal engineers, that they would accept 
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what practically amounted to refined tars for the treatment of pav- 
ing block and made it possible to openly mix creosote and coal 
tar. Without entering into a discussion as to the justification of 
putting in heavier materials, or to what extent the additions of 
tars may or may not increase or rather decrease the absorbing 
capacity of the wood block, the actual state of affairs today is that 
the majority of municipal engineers — and probably there is no 
body of men in a better position to judge as to the actual experi- 
ence in the street, because after all their maintenance accounts are 
the things that tell — these engineers have tpday almost unequivoc- 
ably and without any dissenting voice decided that the most 
desirable thing for us is to treat paving blocks with an oil com- 
posed entirely of coal tar creosote, to which a certain amount of 
tar has been added so as to increase the waterproofing capacity of 
the block and to combine the two features of preservative activity 
and waterproofing activity. 

I brought with me today, as a mere matter of interest, two or 
three blocks. These blocks are cut in the middle to show what 
has happened, and I will let these paving blocks speak for them- 
selves. Here is a paving block which was laid right out here on 
this street (Michigan Ave.), ten years ago. I wish to call your 
attention to the penetration. This is only one of a great many 
hundred whigh have been examined within the last few weeks. 

You will note in the very highly resinous blocks two things of 
particular interest — sap wood penetration and, furthermore, that 
the wearing surface of this block has gone down not quite one- 
quarter of an inch. 

Here is another block of similar character taken from Michi- 
gan Boulevard. These blocks were selected at random and were 
sawed through without any particular reference to what they 
might contain. 

Here is another block taken from Washington Boulevard, St. 
Louis. This was taken up with a number of others to make a 
sewer hole. I believe that this particular block was laid over nine 
years ago. What the oil was which was used in treating these 
particular blocks, I am unable to say, but my impression is that 
they were treated with very heavy coal tar creosote. We have 
analyzed the oil and it shows an ordinary heavy coal tar creosote 
used in treatment. Matters of this character I think are of very 
great interest to us now-a-days, particularly as they show the trend 
of modern work. ||| 

Here is another specimen of a block such as is being treated by 
the firm of Guido Rutgers, at the present time in Vienna, of wood 
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which is perfectly unsurpassed as far as its wearing quality is 
concerned. The showing, I may say, is not quite fair, because the 
penetration is not as good as it looks here. Incidentally, while I 
am showing these blocks, here is a rather interesting development 
which is taking place in England, that is, the use of beech paving 
blocks. The cities of Newcastle, Leeds and other communities in 
northeastern England have been using beech for many years, and 
I was told that these beech blocks make the finest paving blocks 
they ever had. Not only are they very easily penetrated, but they 
give the very best and most excellent wearing surface. The advan- 
tage of the beech over many other woods is the perfect ease with 
which it can be penetrated and the perfect similarity of the wood 
fiber which gives a very thorough and equable penetration with 
oils. 

To finish these rather rambling remarks, there are of course a 
good many problems in this connection which are not yet solved; 
and as I was to present the general topic for discussion, I want 
to refer briefly to the other materials than creosote with which 
paving blocks can be treated. There are offered for sale other tars 
than straight coal tar and particularly is water gas tar being urged 
for timber preservation and is being advocated for the treatment 
of paving blocks. 

The chief difficulty with substances of that character, both here 
and abroad, is our present lack of knowledge of their exact value. 
Not having any very definite knowledge upon which we can base 
recommendations involving the expenditure of considerable money 
with considerable risk, it is very necessary to start work to obtain 
exact information. We should insist that trials be made with these 
substances under legitimate conditions and under the auspices of 
somebody who is thoroughly competent to observe them, in various 
places and under various climatic conditions, so that a thorough 
and fair test can be made of them on a sufficiently large scale, so 
that a practical result will be obtained. 

The objections to the water gas tar today which I have and 
which a good many others have, are taken from the standpoint of 
the uncertainty of the risk. Water gas tar may be every whit as 
good as heavy coal tar products, particularly creosote oil, but 
whether it really is, I don't know. To what extent water gas and 
other tars are going to be applicable to the industry of wood pav- 
ing, is for future determination; but I welcome the many open 
minds now interested in this subject. We ought to do what experi- 
mental work we can, and we ought to see that the experiments 
are properly looked after. I have no doubt that if large quanti- 
ties of water gas tar or other tars are produced, as we know they 
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can be produced, the time will come when we will know definitely 
whether they can be used, and if so, we will have a specification 
such as the city engineers have today, admitting coal tar addi- 
tion. We will have to consider blast furnace tar, water gas tar 
and various other substances not now available. 

I think the subject is one of the most fruitful for^further devel- 
opment, and I think the rapid progress which the wood paving 
block industry is making is something which is encouraging to 
all engaged in the wood preserving industry. I am sure if a per- 
son has once lived on a street where the wood paving blocks are 
used, he certainly would never live anywhere else. I thank you, 
gentlemen. (Applause.) 

CHAIRMAN ALLERTON: Now, gentlemen, you have heard 
Dr. von Schrenk's talk, and if any of you have anything further 
to say on the same subject, we would be pleased to hear from you 
before adjourning. 

SECRETARY ANGIER: Mr. Chairman, I move that we ex- 
tend a vote of thanks to Doctor von Schrenk for his very interest- 
ing and instructive talk. 

MR. LOGAN: I second the motion. 

Motion unanimously carried. 

SECRETARY ANGIER: Mr. Sackett, of the Forest Service, 
has requested me to call the attention of the members to the im- 
portance of getting statistical information from the different plants, 
and I cannot do better than to read this memorandum which he 
has placed in my hands: 

In 1910, the Forest Service, in co-operation with this Asso- 
ciation, secured from the various timber treating plants through- 
out the country, statistics covering the amount of preservatives 
used by them during 1909, their sources, and the classes of mate- 
rial on which they were used. 

These statistics were so much appreciated by the wood pre- 
servers and by the general public, that the Forest Service has 
decided to make their collections an annual feature of its work. 
The office of Wood Utilization of the Forest Service, which has 
this particular work in charge, will send out this week to all tim- 
ber treating plants a request for information similar to^that which 
was secured last year. 

As you all know, the value of such statistics depends to a 
very large degree upon the promptness with which they may be 
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issued. On this account, and since this information is of particu- 
lar interest and value to the wood preservers, I wish to ask all of 
you who receive these requests, to promptly fill out the cards and 
return them to the Forest Service. The method of securing and 
publishing the information collected is the same as that employed 
by the Census, and other Federal bureaus. 

The information given will be considered strictly confidential, 
and nothing will be published which will in any way reveal the 
identity of individual operations. 

A copy of the final report also will be mailed to those who 
furnish information. 

As I have said before, this work is carried on co-operatively 
by the Forest Service and this Association, and your courtesy in 
making every effort to give prompt assistance to the Service in 
this work will be much appreciated. 

SECRETARY ANGIER: Mr. Chairman, I move that we 
adjourn until tomorrow at ten o'clock. 

MR. GOLTRA: I second the motion. 

Motion carried. 

And thereupon an adjournment was taken till Wednesday 
morning at ten o'clock, January 18, 1911. 
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WEDNESDAY MORNING SESSION, 
January 18, 1911. 

The meeting was called to order by President Buehler at ten 
fifteen. 

THE PRESIDENT: Has the Secretary received any com- 
munications? 

SECRETARY ANGIER: Here is a letter from Mr. W. Green, 
Secretary and Librarian of the State Horticultural Society, Des 
Moines, Iowa: 

Des Moines, la., Jan. 4, 1911. 
Walter Buehler, President, Wood Preservers' Association, Chi- 
cago, 111. 

Dear Sir: 

I regret that other engagements will prevent me from attend- 
ing the convention January 17th to 19th, at Chicago. 

Am in sympathy with your efforts to conserve our forests and 
hope your meeting will be successful. 

Yours truly, 

W. GREENE. 

THE PRESIDENT: The first paper this morning will be by 
Mr. J. H. Waterman on the piling of timber. 

Mr. Waterman then read his paper, which is as follows: 
Mr. President and Members of the Wood Preservers* Association: 

Your worthy Secretary asked me to write a paper on the fol- 
lowing subject: "How to Pile Lumber** or "Piling Timber.** 

When I was a little boy out on the farm, about the first thing 
I learned was when we went into the woods in the winter and 
cut our logs and took them to a sawmill and had them manu- 
factured into lumber, was to see that the lumber was properly 
cared- for after it was returned from the mill. There was no 
chances taken. It wasn*t thrown down in a pile promiscuously, 
but each kind and size was separated carefully and stripped so 
that the air could get through it and it could thoroughly season, 
so that in my earliest boyhood one thing which has stood me 
well in hand since that, is that after timber had been cut the first 
thing to do is to see that it is properly piled so that it would 
season. 

It is hardly necessary at a meeting like this where every man 
knows, and most of them know a great deal about the preservation 
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of timber, to state that it is impractical to handle timber and expect 
to get good results from treating the same, unless the timber has 
been thoroughly seasoned before we try to treat it. This is not 
new to any of you, but the story which I will tell you here may 
be new. 

"I knew a friend of mine who had charge of a Timber Treating 
Plant, who was having some difficulty with the process which he 
was using. He wired a friend of his and asked him to come and 
see him and see if he could not solve the difficulty. The friend 
answered, "See that your timber is seasoned and your emulsion 
hot and you will have no trouble." 

That tells the story in a few words. 

Now how to pile timber so that it will season properly seems 
to me a very easy question to answer, t have been a close observer 




EXHIBIT "A." 



for a number of years and have had the pleasure of being around 
at a number of different Tie Plants. The best way from my ob- 
servation to pile ties for seasoning is to pile them in piles known 
as one and eight, and this is the way we pile them now at the 
C, B. & Q. Tie Treating Plant at Galesburg. (Exhibit "A.") 
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Referring to piling, that would seem to be more difficult. I 
have two pictures illustrating how I would pile piling. You will 
note we use two bearings (Exhibit **B"), not three. I am not in favor 
of three bearings, for you do not always get them level. If you 




EXHIBIT "B" 

have two bearings there is very little trouble, and even if .they are 
not level, they do not warp or twist the piling or timber. Then you 
will notice we pile them in square piles, stripping each tier. The 
strip should come directly over the bearing. You will note that 
we piled them twenty high. Someone says this is very expensive. 
Not so, with a good up to date modern crane. You would be 
surprised how cheaply we pile these, an average of Sc per stick. 

The second picture (Exhibit "C") gives you a view of the piling 
yard and also several piles piled as I have stated above. 
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EXHIBIT "C" 



Piling lumber, three-inch timber and heavier, I believe should 
be piled on two bearings only, not three, for the reason that you 
avoid springing your timber if the bearings settle unevenly or if 
they are not put in level or true, as they should be. Then it takes 
less strips with two bearings than three. In piling timber one 
end should always be kept plumb and straight, and the strips should 
be direetly over the bearing or foundation. If this is not done 
the timbers are apt to warp and twist. Of course, I understand 
that timber forty, fifty or sixty feet long should have more than 
two bearings. I refer to what we might term standard lengths, 
from twelve to twenty-four feet. Aside from seeing that the tim- 
bers are stripped properly between every tier, every piece should be 
separated from a half to one inch. This will give the air a chance 
to circulate through the pile and you will find they will season 
without mildewing or otherwise injuring the timber. 

Switch Ties would come under the class of timber, and a 
great deal of pains should be taken in stripping and separating each 
stick. 

I have known ties and I have seen piling that I would say 
was absolutely worthless and ought not to be treated, some of 
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which had not been cut only a few months, possibly three, simply 
because it was not properly cared for and properly piled to season. 

You men from the South, where you have long wet seasons in 
April, May and June, and timber cut in those months and left to 
lay in the woods or hauled on the right-of-way of a railroad or on 
the bank of a river and throwed in solid piles, will bear witness to 
this fact thfltt oft-times in less than two months the sap will sour, 
the fungi will start to grow, and then, in my judgment, the timber, 
whether it is timber, piling, ties or lumber, is worthless for treat- 
ment, and I do not think this Association can emphasize enough 
the fact that timber not properly piled ought not to be treated. 

It is not long ago, less than thirty days, that I was in a tie 
yard. I will not state whose or where it was, but 50% of the ties, 
in my judgment, were absolutely worthless because they were not 
properly piled, and there was over a million ties in the yard; and 
if any of you gentlemen have traveled around very much and kept 
your eyes wide open, as I have reason to believe you have, you 
have seen more timber destroyed, and become absolutely worthless 
because it was not properly cared for after it was cut, in other 
words, because it was not properly piled, than you have seen de- 
stroyed from any other way; and isn't it a fact that most of the tim- 
ber which becomes sap rotten and full of fungi, so that the sap 
becomes worthless is because there is not enough care taken in 
piling the same after the timber has been cut in the woods. 

If I can refer once more to my farmer days, and we sometimes 
can learn a good deal from men who have spent their early life on a 
.farm, and in the woods, you will note this, that when they cut 
fence posts or any other timber in the woods they never throw 
it down on the ground and let it become soggy, but what do they 
do? They set it on end, they put it up in some shape so that it 
will dry, so that after it rains or if the weather is damp, or warm, 
or for any reason the sap is liable to sour or mildew, that the air 
can circulate through it and evaporate the moisture and so pre- 
serve the wood in first-class shape. 

You take a beech stick or a birch or a soft or hard maple and 
cut it in March, April, May, June or July, and let it lie in the woods 
six weeks on the ground and it is worthless. 

Gentlemen, I thank you for your attention, and there is no doubt 
many of you know very much more about piling timber than I. 

MR. BERRY: How high do you pile your ties? 

MR. WATERMAN: Well, there they are (indicating photo- 
graph). 
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Mr. BERRY: I can't tell how high that is. 

MR. WATERMAN: Twenty to twenty-two high. 

THE PRESIDENT: Gentlemen, this is not only very inter- 
esting, but it is a subject of vital interest, especially to men in 
direct charge of operation at the plants. Now, the question of 
the way to stack to season is probably of more importance in the 
South than it is in the North. They have some serious problems 
to consider in stacking timber in the South, and on this question I 
would like to hear some of the men in charge of operating plants 
in the South as to their experience in piling timber, how it should 
be piled and how long it is safe to allow timber properly piled 
to remain in the yards. I see Mr. Rollins, who is from way down 
South, and I would like to hear from him. 

MR. ROLLINS: The conditions we have in the South, of 
course, are altogether different from conditions surrounding plants 
located in the North and Middle West. We have found a good 
many peculiar things in seasoning timbers, ties, etc. We have 
seen timbers that were given every precaution in order that they 
might season properly and yet in a very short time, we would find 
those timbers decaying, possibly due to the species of timber and 
climatic conditions that exist there. 

The open pile or stack, as Mr. Waterman says, 1x7 or 1x8, is 
recognized as a standard method for stacking tics for seasoning. 
Where the tie has reached the plant in a green state and the ties 
are piled in this way they can usually be handled judiciously; that- 
is, they can be treated before there is any damage from rot or 
decay; but it is invariably the case that the ties are not properly 
cared for from the time they are cut until they are turned over to 
the transportation department to be transported to the treating 
plant. I think that the most serious trouble that treating plants lo- 
cated in the South have to contend with in regard to the proper sea- 
soning of their timber, ties, etc, is the fact that the material has 
not been properly cared for before it reaches the plant. Another 
point at issue with us is that we have timber that will not stand 
to take the same amount of seasoning in our climate that it will in 
the North or Middle West. 

Another feature is that very often the timber ordered is needed 
before the order is placed. The treating plant management is 
pressed by the people placing the order to rush the material 
through the plant. Of course, in the face of a proposition of this 
kind it is not possible to air season the timber before treatment; 
this, together with the fact that some of our timbers will not sea- 
son in our climate before they decay, are some of the reasons for 
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the continued use of the steaming of timber, ties, etc., before treat- 
ment. 

There is possibly a good deal more that might be said along 
this line, but it is a subject that has been discussed at previous meet- 
ings, and there are others here from the South and we would like 
to hear from them. 

MR. WATERMAN: What is the most difficult timber to sea- 
son in the South? 

MR. ROLLINS: Loblolly pine. 

THE PRESIDENT: Any further discussion? 

MR. BERRY: We would like to hear from Mr. Rex, Mr. 
President. 

MR. PRESIDENT: Mr. Rex, what has been your experience? 

MR. REX: We, as you perhaps all know, air season our ma- 
terial before treatment. We are so situated we don't have to steam. 
It is true, however, that one has to be rather fortunately located 
as to climate to be able to do that in the South. As I know the 
conditions in the South most of the plants would be throwing their 
money away to undertake to air season their material before it 
was treated. Our material all comes in from the right of way, and 
is seasoned through the storage yard. We are particularly well 
located as far as climate is concerned. On that account we pile 
our sawed ties entirely separate from our hewn ties. We pile 
the sawed ties in a two by nine pile and carry them up similar 
to Mr. Waterman's plan, usually carrying them from fourteen to 
sixteen feet high. We use treated stringers on the bottom and pile 
the sawed ties, which are 6x8 inches, the two outside ties on edge. 
For the hewn ties we use the regular German method of 1 by 8. 
The larger part of our ties are pines, of course, and we find very 
little difficulty or loss from this kind of a tie on account of decay 
in seasoning. The last two years, however, the other woods are 
coming in, the gums and the oaks, the beech and the magnolia, and 
we find there is considerable loss in the seasoning of that kind 
of material, and before we learned a great many things about 
this we lost some material in the seasoning, especially in gum ties. 
We now have settled, however, upon five months as the proper 
period for air seasoning of gum ties before treatment. Our red 
oaks we season eight to ten months and our white oaks, which 
we have not treated to date, but which we are now going to 
treat, we are figuring on keeping from ten months to a year. I 
would like to hear an expression from some of those treating 
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white oaks on this particular point of seasoning to know what they 
do, and whether they find that a year is sufficient to season the 
white oaks before treatment. 

THE PRESIDENT: Mr. Rex, I would like to ask is it your 
practice now to season timber other than ties? 

MR. REX: Yes, sir, we air season everything. 

THE PRESIDENT: Is that an exception or is it the rule 
among the members in the South today? Do users of timber sort 
their timber so that it can be seasoned? I am not speaking of ties. 

MR. REX: I rather think that it is the exception. As I say, 
you have to be located in a particularly fortunate place to be able 
to hold your material long enough to air season. We feel that our 
location is particularly fortunate for that very reason. 

THE PRESIDENT: Of course, you all know the ideal, but 
some times the ideal is not always practical, and I was interested 
to know whether this case at Mr. Rex's plant was the exceptional 
case or one of standard practice. There is one point that has not 
been touched upon, and I would like to ask Mr. Waterman in the 
stacking of beech ties what his experience is in checking. 

MR. WATERMAN: Well, I don't think we experience very 
much trouble about the checking of beech. The trouble is to get 
the beech tie in the yard before the sap sours. Beech cut from 
March to September will sour very quickly. If we can get it in 
the yard and stack it up, we don't have any trouble with it. 

MR. CARD: Mr. President, does Mr. Waterman refer to sawed 
square base ties or pole ties? 

MR. WATERMAN: Any kind of tie. 

MR. CARD: Our experience in piling beech pole ties is that 
there has been a large percentage of them that dry so rapidly 
that they open right up almost in two pieces. We find the beech 
worse than any other wood that we get outside of the ash. 

THE PRESIDENT: About a month ago I was speaking to a 
gentleman in the East that has had considerable experience in the 
piling of the beech that they get in the East, and he told me that 
stacking the ordinary 7 by 1 or 8 by 1 they experience con- 
siderable loss due to the tie checking, and that in taking this mat- 
ter up with the practical men in the woods geeting out beech who 
have had a number of years experience with it, they advised him to 
stack the ties with a two-inch strip, recognizing. the fact that it 
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would take longer to season but, on the other hand, would eliminate 
the checking. I would like to ask Mr. Sterling his, experience with 
handling this beech that comes from the East. 

MR. STERLING: Mr. President, of course, conditions are 
somewhat different in Pennsylvania than where Mr. Rex and the 
other gentlemen are located, and wit-h beech and other hard woods, 
we have practically no trouble with checking. We get beech ties 
at all seasons of the year and pile them by the German 1 by 7 
method, holding them six months to a year for seasoning. Our 
beech switch timbers which are sawed and on which, of course, the 
sap has been largely eliminated, develop deep, long, surface checks, 
and "S" irons are used to keep them from opening too wide. The 
1 by 7 tie piles are in blocks of thirty-six piles, six each way, with a 
four foot alley between the blocks, and a two-foot alley between 
every two piles, so that one end of every pile is exposed to the 
air. This gives a uniform seasoning, and in eight to ten months, 
as a rule, the ties are in good shape to treat. 

THE PRESIDENT: Any further discussion? 

MR. HAGEBOECK: I would like to hear some one tell us 
regarding their experience in seasoning Douglas fir. Our experi- 
ence with it is that if you season it more than one summer's sea- 
soning that the timbers check so bad we can't use them. 

THE PRESIDENT: Any further discussion? 

MR. LARKIN: There is a question I would like to bring be- 
fore you at this time, not in relation to seasoning timber in the 
yard, but right along the line of Mr. Waterman's paper, namely, 
the question of piling timber. Now, as applied to paving stock we 
have considerable trouble. In the first place the commercial plant 
has to carry more or less paving stock on hand, and here we 
find that a satisfactory method of piling this material is a very im- 
portant factor to any operator if he expects to successfully fill his 
specifications and satisfy his customers. In all the Northern tim- 
bers the question of piling is a riddle, and we find that we are sure 
to lose a very large per cent no matter how we pile. In connection 
with tamarack the outside sticks are always a total loss, as in fact 
are all the inside sticks that become thoroughly dried out. We 
have found so far that the best method is to pile them just as 
close together as possible so as to retain the moisture in the timber 
and prevent them from cracking and checking; otherwise if they 
are allowed to season for any length of time, no matter how they 
are piled, there will be a check running down through the middle 
of the stick that will make it absolutely useless and thoroughly 
unreliable for paving blocks. 



^Digitized by LjOOQIC 



Wood Preservers' Association. 81 

In the case of the Norway pine, the same is true, but to a less 
degree than in tamarack. With the Southern pine we find that this 
material can be stored and piled in large quantities and allowed 
to season and dry to a very considerable extent and yet not lose 
an appreciable amount when finally cut into paving blocks. We 
pile the Southern pine in any evenly supported way that will allow 
a free circulation of air throughout the pile. 

If there are any suggestions along these lines that would ex- 
plain any method whereby the Northern timber when used for 
paving blocks can be carried on hand and piled in the storage yard 
and yet not deteriorate to such a large extent as it seems bound 
to do, I would like to hear them. 

THE PRESIDENT: Has anyone any suggestions to offer on 
what Mr. Larkin presented? 

I might recite an interesting experience that we had at our 
northern plant with the checking of tamarack. We had quite a 
little tamarack checked badly; as you say, the sticks on the out- 
side of the pile were nearly always a total loss. We had a reservoir 
of water for fire protection, and we took a lot of this checked 
tamarack and put it in this reservoir and kept it in there about ten 
days or two weeks. The checks all closed up. A peculiar thing 
developed upon treating that tamarack in that the checks did not 
open again. Now, there is a question as to whether this timber 
is just as valuable as it was before. That I am not prepared to 
answer, but I do know that the checks closed and that they didn't 
open up again after treatment. 

The subject of seasoning paving material is a mighty impor- 
tant one to those who handle any amount of it. Personally, I don't 
believe that it is wise to season timber for paving, notwithstanding 
the fact that we know that it is best to season timber as a general 
proposition before treatment. My reason is this: One of the 
greatest troubles we have with the creosoted paving block is the 
absorption of water and the expansion of the block in the roadway. 
Now, a thoroughly season stick which has the moisture content be- 
low the fiber saturation point has naturally shrunk to a minimum 
size. Upon treating in small sections, as paving blocks, running 
from three to four inches deep and generally three to four inches 
wide and six to ten inches long, the oil enters the cell structure 
and does not enter the fiber, and consequently does not expand the 
timber to its normal size again. The oil does not act the same as 
water, so that you put in the roadway a block that has been thor- 
oughly seasoned, shrunk to the minimum size, and yet its cell 
structure is filled with oil. 
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Now, we have conducted a great many experiments on the per 
centage of absorption and its relation to expansion, and we have 
found that you can get enough absorption in the outer fiber to 
expand the block. Now, when you consider a street, say fifty feet 
wide, for example, and the average leng^th of the block, say, is six 
inches*-that would be one hundred blocks across the street; if each 
one of these blocks only expands one thirty-second of an inch, 
there are one hundred thirty-seconds or practically three inches 
across the street. It has got to go some place — taking up the ex- 
pansion joints on the side of the street, or the joints between the 
blocks, or it comes up in the air. 

The important feature of treating the stock after it has been 
cut into blocks is that all the timber in the retort has the same 
degree of seasoning; you are dealing with a small section and you 
can get just as good penetration on that small section taking the 
timber green as you can taking it thoroughly seasoned. I think all 
the operating men will agree with me on that. You have only got 
four inches and you can get an end penetration. If you have green 
timber and seasoned timber in your retort naturally the oil is all 
going into the seasoned timber, and there is a lack of uniformity 
in the treatment. So, I say, it is important that all the timber 
should have the same degree of seasoning. It is generally prefer- 
able to have all the timber green and not seasoned, due to the 
fiber absorption and the consequent expansion. 

I don't like to do all the talking, but I have to bring out the 
points in order to liven up the discussion. There is one point that 
has not been touched upon that I would like to bring out. I think 
the commercial plants probably have more experience on this line 
than the railroad plants. I would like to ask, is it always practical 
and economical to sort ties in No. Is and No. 2s a half dozen dif- 
ferent kinds of wood as they sometimes come loaded in cars 
in order to stack them for seasoning? If you don't sort them in 
order to stack them, is it practical in tearing down your piles to 
sort them before treatment? I think the last you might say is 
practical. I would like to find what you think about the first ques- 
tion. • 

MR. WATERMAN: Mr. President, if you will let me answer 
that — I don't believe it is practical when you unload from the cars 
to sort them in classes A, B, and C, we will say, but I think it is 
practical, if you have plenty of trams, to sort them when you tear 
down the pile. 

THE PRESIDENT: I understand, Mr. Waterman, there is a 
paper touching on that subject, so we will probably have it brought 
out more in detail. 
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Is there any further discussion on this question? If there is no 
further discussion we will take up Mr. Goltra's paper on the feasi- 
bility of grouping timbers for treatment. 

MR. GOLTRA: Frankly, little is to be expected from the au- 
thor of this paper. He is far from a specialist in wood preserva- 
tion. He is no entomologist nor botanist nor chemist. He con- 
fesses to know the end of the tree the root grows on, but little 
more. His purpose in writing this paper is to invite discussion 
on a subject in which he is deeply interested in the hope that he 
will learn the best and most economical method of treating woods 
to make them durable. He desires to add his mite of experience 
and observation to the general fund with regard to the grouping of 
woods for treatment and trusts that this imperfect essay will be 
helpful in solving a complex and troublesome problem. 

Mr. Goltra then read his paper as follows: 

ON THE FEASIBILITY OF GROUPING TIMBERS FOR 
TREATMENT. 

It is held by some engineers that in order to secure the best results 
from treatment, by any process, that it is necessary to separate ties 
into groups or classes before placing them in the retorts, so that each 
tie will receive, as nearly as possible, the same quantity of creosote 
oil, consequently result in a more uniform penetration and absorption, 
than would otherwise be obtained if the ties were not separated. 

There are a good many factors entering into the problem and to 
give due consideration to any or all of them would require the separa- 
tion of the ties in a good many groups. To do this necessarily involves 
labor and expense and unless the advantage due to greater uniformity 
of treatment more than offsets the expenditure of time and money to 
separate the ties into groups, it would be unprofitable to have a system 
of grouping. 

By "uniform treatment" it is generally understood to mean that 
each tie or cubic foot of timber in any charge shall contain, after 
treatment, about the same quantity of creosote oil. Some specifications 
for treating limits the quantity of creosote oil at so many gallons per 
tie, or so many pounds per cubic foot of timber, and in order to leave 
as nearly as possible the same quantity of oil in each tie, or cubic 
foot of timber, resort is made to grouping of the ties or timber for 
treatment. Whenever the quantity of oil or preservative is not limited 
and the material is treated to refusal, grouping of ties and timbers is 
not so essential, because when the material has absorbed all the pre- 
servative that can be put into it, it cannot imbibe any more. But when- 
ever the quantity of oil is limited in the specifications the operation 
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usually ceases before the material is completely treated and the varia- 
tion in quantity of oil in each tie or cubic foot of timber is sometimes 
very large. To cite an example: Last year the writer conducted a 
test at a certain treating plant and weighed 1,020 ties separately, before 
and after treatment. It was found that the quantity of creosote oil 
left in each tie ranged from two (2) pounds to sixty (60) pounds. 
Fifty-two per cent of the ties had less than 21^ pounds or 2^ gallons 
per tie ; 48 per cent had more than these quantities. The average was 
21.72 pounds or nearly 2J^ gallons per tie, which was the quantity 
of oil that the contractors were required to put in the ties under, the 
terms of their contract 

Inasmuch as no two ties or two pieces of lumber are exactly alike 
in respect to moisture content, wood structure, proportion of heart 
wood and sap wood, and in many other respects, it is quite impossible 
to attain uniform treatment as generally understood, by grouping of 
the ties and timbers, and the variation is found to be considerable, 
regardless whether the ties or timbers are grouped or not, for 
treatment 

The main factors that enter into the problem may be stated as 
follows : 

(1) Moisture Content or Degree of Seasoning. 

(2) Physical Structure of Wood in relation to its Penetrability by 
Preservatives. 

(3) Percentage of Heart Wood and Sap Wood. 

These are some of the main factors entering into the problem of 
grouping or separating the woods for treatment. Mention might be 
made of several others of lesser importance. Let us consider the main 
factors only. 

(1) Moisture Content or Degree of Seasoning, is perhaps the most 
important factor under consideration. It is a well known fact that 
wood must be dry before it can be treated, as green wood resists the 
entrance of the preservative. Therefore upon the extent of dryness of 
the wood depends in a great measure the quantity of preservative that 
will be absorbed. 

The green, unseasoned timber of hardwoods contains on the aver- 
age water" to the extent of about 42 per cent of its total weight; that 
of the softwood, about 52 per cent, and that of pine, about 57 per cent 
Hence, green wood in general may be said to contain water to the 
extent, in round numbers, of about half of its weight, but the actual 
quantity varies with the kind of tree, season of the year, part of the 
tree, soil and locality, etc. It is never pure water, but here, too, the 
kind and quantity of sap substance it contains varies also according 
to the tree, season, soil, etc. This water, contained throughout the 
tissues and in the intercellular spaces, begins to diminish in quantity 
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by evaporation into the air after the tree is felled, and this evaporation 
goes on, at a gradual, diminishing rate, until a condition is reached 
when there is more or less equilibrium between the tension of the 
atmosphere and power of evaporating the water still contained in the 
wood. When this condition is attained the wood is said to be seasoned 
or air-dried, but it still contains a considerable quantity of water, vary- 
ing according to the nature of the wooded tissue and other substances 
within the wood and their power of retaining water. After the log 
is manufactured into ties or limiber it loses its moisture quite rapidly 
at first From experiments made with beech ties which were cut imme- 
diately after the trees were felled, it was found that they contained 
an average of 45 per cent of their weight of moisture. They were 
then placed on supports, under shelter, to season. At the end of five 
months* seasoning (from May to October) the ties were weighed and 
it was found that they still contained 21 per cent of moisture. It 
was also found that the wood seasoned very slowly after the first six 
months, and that after six years of seasoning, under shelter, the beech 
wood still contained from 10 to 12 per cent of moisture. From the 
point of view of practicable seasoning of ties, it is scarcely possible, 
without kiln drying, to lower the moisture much below 20 per cent 
The various kinds of woods season at various rates. Some woods dry 
more slowly than others. Again, some woods contain more moisture 
at the beginning, so that after air-seasoning for several months the 
moisture content in the various kinds of woods is considerable and 
not definitely known and on this account it is difficult to say when 
the preservation process can best be undertaken. This refers to heart 
wood, not to sap wood, which loses its water very rapidly. 

On some roads it is the practice of shipping ties to a central plant 
for treatment. These ties are in all stages of seasoning. Some with 
one month's seasoning, some two, some three and upwards. 

The writer has seen contracts made between railroad companies and 
treating companies that required the ties to be shipped in the "order 
of their cutting," so that all of the ties in any car would be equally 
seasoned. Anyone who has practical experience knows very well that 
it is impossible to deliver ties at the treating plant in the order of their 
cutting. They are manufactured at all times during the year along 
the railroad lines or along the rivers and transported in various ways, 
by rail, by barges and rafts. Cross ties are not madfe expressly for 
any railroad, but are bought on the market Some ties may have been 
manufactured for several months before the producer can find a market 
for them and there are conditions when these ties which are seasoned 
have to be loaded and shipped with ties that were manufactured 
several months later. Furthermore, the shippers have to secure cars 
and barges to transport the ties and they cannot control the condi- 
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tions. It is not always possible to separate the ties into groups accord- 
ing to their different degree of seasoning, as they are loaded on cars 
or barges, as it is absolutely necessary to fill them to their full capacity, 
and ties of different degree of seasoning must necessarily be loaded 
together. For these and other reasons it is manifestly impossible to 
separate the ties into groups according to their degree of seasoning, 
as they are loaded into cars; therefore it is impossible to ship them 
to the plant in the order of their cutting. The writer has observed 
that when ties reach the treating plant they are unloaded and piled 
together regardless of their degree of seasoning. It is a common 
practice to consider all ties in any car as being of equal dryness. This 
is not correct in all cases, as there may be some ties that were cut 
one month, two months, three months and upwards. It would be 
useless to attempt to separate the ties according to their different 
degree of seasoning at the plant, because the men who unload the ties 
are not competent to determine that, consequently could not separate 
them into groups intelligently. 

The manner of piling ties in the yard also affects the rate of season- 
ing. Ties that are piled together dry slower than those piled more 
openly. Again ties on top of the piles dry faster than those in the 
body of the pile. Some woods dry faster than others, but in going 
through some yards the writer observed that they are all usually piled 
in the same manner. 

From the foregoing it is evident that ties and timbers placed in the 
t^torts must contain varying amounts of moisture, that is, some are 
drier than others and the exact amount of moisture contained in each 
tie is unknown. All we know is that the material has had an average 
seasoning. Some pieces may be under-seasoned, while others are 
over-seasoned. 

The theory of separating woods according to their moisture content 
so that they will absorb the proper quantity of preservative is a nice 
theory, but it does not work out in practice. 

(2) Physical Structure of Wood in Relation to Its Penetrability by 
Preservative Fluid. 

The group of physical properties of wood now to be considered and 
on which the penetrability of fluids is directly dependent are: (1) 
Anatomical structure. (2) Density, weight and hardness. The pro- 
portion of wood fibers forming the framework and of other elementary 
substances contained in wood varies in different parts of the tree, as 
well as different kinds of trees and also according to age, soil, locality, 
etc. No two trees are alike in wood structure. Some woods are more 
porous than others. For these reasons and many others the wood takes 
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the treatment unequally when exposed to the same retort condition, 
even if it was possible to bring the wood to a uniform degree of 
seasoning. No two species of wood have the same anatomical struc- 
ture. Each one differs from the other in proportion of woody fiber, 
size, character and arrangement of the wood vessels and wood cells. 
Some woods take the treatment easier than others. Red oak, for 
example, takes creosote clear through the heart, while beech under 
same conditions is very refractory. No doubt this is principally due 
to the difference in the wood structure of the species. Some engineers 
have advocated the grouping of various woods according to their 
degree of absorption, again some have advocated the grouping accord- 
ing to their specific gravity; others would group them according to 
the density or weight per cubic foot of dry wood, while some say that 
they should be segregated according to their degree of hardness. To 
separate woods into so many groups involves a great deal of labor 
and expense and it is doubtful if the results obtained would justify it. 
Some experiments have been made to determine the percentage of 
absorption of various kinds of woods. From the experiments made by 
Mr. F. J. Angier, for the Chicago, Burlington & Quincy Railroad at 
Galesburg, Ills., during 1908 and 1909, the woods were divided into 
three groups, as follows : 

Class A. Absorbing less than 22 per cent in volume. 

Class B. Absorbing between 23 and 30 per cent. 

Class C. Absorbing more than 30 per cent. 

Upwards of 20,000 ties were carefully weighed before and after 
treatment and a special effort made to find out just what each kind of 
wood would absorb under normal conditions. 

The following table shows a summary of these tests made covering 
a period of nearly two years: The classes were arranged so that nearly 
an equal number of woods would fall in each class, there being seven 
different species of woods in Class A. six in Class B, eight in Class C. 



Digitized by LjOOQIC 



88 Seventh Annual Meeting 

CLASS A. 

No. Ties Used Absorption in Number Months 
Kind of Wood. in the Tests. Volume %. Seasoned in Yard. 

Oak, Red 3,112 20.9 6 to 15 

Oak, Pin 671 19.5 10 

Oak, White 731 14.2 7 

Hickory 414 18.8 2 to 8 

Beech 2,481 21.8 15 

Hemlock 1,364 20.7 8 to 15 

Tamarack 2,329 17.1 6 to 8 

CLASS B. 

Sweet Gum 928 23.0 5 to 9 

Chestnut 345 22.6 12 

Hard Maple 691 28.3 15 

Ash 318 23.0 2 to 6 

Sycamore 364 26.6 7 

Poplar 1,348 26.8 7 to 9 

CLASS C. 

Short Leaf Pine 2,192 36.9 5 to 9 

Soft Maple 599 33.1 6 

Tupelo Gum 790 30.7 8 

White Elm 872 36.6 7 to 15 

Red Elm 626 34.9 6 to 9 

Cypress, White 662 35.4 7 to 8 

Red Birch 775 33.0 6 to 9 

The Chicago, Burlington & Quincy Railroad has also made known 
the results of other experiments, also made by Mr. F. J. Angier, to 
determine the absorption of the various species of woods treated 
together under like condition, using the Card Process and an experi- 
mental retort Three or four ties of each kind were treated. All the 
ties used in this treatment were seasoned at least eight months and 
carefully selected, so as to be as free as possible from knots and other 
defects. No steaming or initial vacuum. In each case the solution, 
consisting of 23 per cent creosote by volume and water containing 5 
per cent of zinc-chloride, was introduced at a temperature of 180** F. 
and a pressure of 150 pounds was maintained for three hours. This 
was followed by a one-hour vacuum. The results are given in the 
following table: 
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Mr. Samuel S. Rowe, who was an authority on wood preservation, 
furnished the American Railway Engineering and Maintenance of Way 
Association with his opinion regarding the grouping of timbers. 
He said : 

"The writer herewith submits a statement with relation to proper 
classification of our American Woods with reference to treating. 

"The writer has relied upon a long series of tests as to the natural 
absorptive powers of each kind to take up water when immersed in a 
normal degree of dryness, believing it would aid in judging of the 
nature of the timber in practical treating. 

"In practice it is found that woods will absorb in the course of the 
ordinary methods of impregnation under pressure of 100 pounds, while 
in the solution, about as much as is taken up by immersion in 28 to 30 
days, and on this basis the following table is construed : 

"Qass A : Those that absorb less than 20 per cent in volume. 

"Class B : Those absorbing from 20 to 40 per cent ; and, 

"Class C : Those absorbing over 40 per cent 

"This gives more than 75 per cent in one class (B), making the 
exceptions hardly worth considering, and it hardly seems worth while to 
attempt classification: 
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Wt Cu. Abs. Wt. 

Name. Location Ft percent ABC 

Ash (White) Mich. 37.8 .265 x 

Beech Ind. 38.7 .214 x 

Cedar (White) Mont. 20.8 .265 x 

Cherry (Wild) 111. 45.4 .170 x 

Cottonwood Mont. 24.6 .383 x 

Cypress Tex. 37.2 .246 x 

Elm (Red) 111. 33.1 .215 x 

Elm (Rock) Mich. 46.9 .216 x 

Fir (Douglass) Mont. 31.7 .212 x 

Fir (Balsam) N. Mex. 25.4 .227 x 

Gum Tex. 32.8 .254 x 

Hackberry 111. 40.8 .290 x 

Hemlock Mich. 25.6 .323 x 

Hickory (s. b.) Mich. 46.8 .200 x or x 

Linden 111. 27.3 .526 » 

Maple (Sugar) Mich. 46.4 .266 x 

Oak (White) Mo. 46.0 .249 x 

Oak (Black) Ind. 41.4 .157 x 

Oak (Red) Ind. 43.5 .169 x 

Oak (Water) Ind. 46.9 .132 x 

Pine (Lglf.) Tex. 34.7 .241 x 

Pine (Sht. Leaf) Tex. 35.2 .249 x 

Pine (So. Yel.) Tex. 38.2 .231 x 

Pine (Mtn.) N. Mex. 28.8 .225 x 

Pine (Mtn.) Colo. 21.2 .299 x 

Pine (Blk. Hills) S. D. 29.3 .216 x 

Pine (Mich. Wh.) Mich. 28.2 .494 x 

Pine ( Pinion) Colo. 24.8 .324 • x 

Pine (Bull) Mont. 26.5 .220 x 

Pine (Norway) Mich. 25.6 .238 x 

Pine (Nor. Wh.) 24.3 .278 x 

Pine (White) N. Mex. 25.3 .225 x 

Pine (White) Colo. 23.4 .281 x 

Pine (Diseased) Wyo. 27.8 .402 x 

Pine (Mex., 8 var.) 32.1 .318 x 

Spruce N. Mex. 31.3 .274 x 

Spruce (Wh.) Colo. 24.9 .268 x 

Spruce (Wh.) Mont. 20.8 .250 x 

Spruce (Red) Colo. 28.7 .261 x 

Spruce (Red) N. Mex. 33.2 .164 x 

Sycamore 111. 41.0 .366 x 

Tamarack Mont. 32.9 .228 x 

Class A — 20 per cent or less. 

Class B — 20 per cent to 40 per cent. 

Class C — Over 40 per cent. 

The condition of the climate and other causes and conditions may 
vary as well as differences in the same woods in different locations, 

so that it will be difficult to cover all cases. I have never believed in 

guessing or jumping at conclusions when it is possible to get some- 
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thing that will aid to guide, and I am sure that this method, no matter 
how many classes are desired, will be an aid." 

From the three experiments given above it is apparent that there 
is a good deal of variation in the percentage of absorption among 
the different kinds of woods and even among the same species. 

In the first set of experiments made by Mr. Angier, given above, 
he found red oak absorbed in volume 20.9 per cent, while in the second 
experiment he found that it absorbed 32 per cent; and the beech in 
the first experiment absorbed 21.8 per cent, while in the second ex- 
periment 27.5 per cent. In Mr. Rowe's classification he gives the 
per cent of absorption of red oak as 16.9 per cent and of beech 21.4 
per cent. 

So much depends upon the character and condition of the wood 
and the pressure, temperature and character of the preservative, that 
it is very difficult to determine, with any degree of accuracy, the 
relative percentage of absorption of the various kinds of woods. It 
is almost impossible to arrive at the same results when woods are 
treated under different conditions, so that no rule can be safely estab- 
lished regarding the classifying of timbers. 

The New York Central Lines requires the separation of woods, 
accepted for treatment, into five groups, but the grouping was not 
determined by actual experiments. One of the contracts with the 
treating company provides that the various woods be separated into 
groups as follows: 

(1) Beech and sycamore. 

(2) Gum and elm. 

(3) Red, black and water oak. 

Various other woods as experience shows can be grouped together. 

In another contract made with the same treating company some 
years later, it provided that the various woods be separated into the 
following groups: 

(1) Beech. 

(2) Hickory and sugar maple. 

(3) Red, black and water oak. 

Various other woods as experience demonstrates can be grouped 
together. 

When the writer was General Tie Agent of the New York Central 
Lines, he undertook to group the timbers in such a manner as to 
comply with the specifications contained in these contracts, with the 
results that the various species were grouped as follows: 
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GROUP NO. 1. 

Red Oak. Water Oak or Jack Oak 

Pin Oak or Swamp Spanish Oak. Scarlet Oak. 
Black or Yellow Oak. Shingle Oak or Scarlet Oak. 

Spanish Oak. Willow Oak. 

Honey Locust or Honey Shucks. 

GROUP NO. Z 

Beech. Sweet Birch or Black Birch. 

GROUP NO. 3. 

Sugar Maple or Rock Maple. Mockemut Hickory. 

White Ash. Pignut Hickory. 

Bittemut or Swamp Hickory. Hackberry, Sugarbcrry or Net- 

Shellbark Hickory. tie Tree. 

GROUP NO. 4. 

Silver Maple, Soft Maple or White Elm, American Elm or 

White Maple. Water Elm. 

Red Maple, Swamp Maple or Cork Elm, Rock Elm or Hickory 

Soft Maple. Elm. 

Sycamore. Tupelo, Pepperidge, Sour Gum 

Red Birch or River Birch. or Black Gum. 

GROUP NO. 5. 
Red Gum, Sweet Gum or Liquidambar. 

After three years* trial in separating the different species of woods, 
the writer comes to the same conclusion as Mr. Samuel S. Rowc, that 
it is hardly worth while to attempt a classification. It involves con- 
siderable labor and expense to separate the ties into groups and per- 
haps just as good results would be obtained, under present method 
of treatment, if the woods were not separated at all. 

The percentage of absorption of the various kinds of woods is 
only of the many factors that enter into the problem, and no undue 
consideration should be given to it. Due consideration should be 
given to all factors and it is useless to go into extreme refinements 
concerning one or two influences and neglect wholly or in part the 
others, for the deductions will be both incorrect and misleading. 

Some engineers think that the groups should be governed by the 
"specific gravity" of the wood, or "density," or "weight" per cubic 
foot of dry wood. This rule would apply in general, but there are 
many exceptions. There are some woods that are light, yet difficult 
to treat, while there are some that are heavy and easy to treat. Again 
some engineers would classify or group the timbers, according to 
their degree of "hardness." Hardness in wood is rather an indefinite 
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term, because the hardness manifests itself differently when such 
different kinds of instruments are applied to the wood, as the ax, 
knife, plane, saw, nail, etc, some of which would work parallel to the 
fibers and others at right angle to them. However, it has been found 
that it is not always the hardest woods that are most refractory, nor 
the softest woods always the easiest to treat. As a general rule, per- 
haps, it is so, but there are several exceptions. For example, red oak 
is considered a comparatively hard wood, yet it is easy to treat, 
whereas red gum is a much softer wood, yet more refractory. 

In view of the foregoing it is evident that no satisfactory grouping 
can be made of the various kinds of woods, either according to their 
absorptive powers or penetrability, or weight per cubic foot, or density 
and resistance to penetration, or hardness, and in the opinion of the 
writer it is futile to attempt it 

(3) PER CENT OF HEART WOOD AND SAP WOOD. 

The percentage of heart wood and sap wood in timber is another 
important factor in the problem of grouping timbers for treatment. 
No two pieces of timber can be found with exactly the same per- 
centage of heart wood and sap wood. The proportion of the heart 
wood and sap wood in a finished product, depends upon the size of 
the tree, the part of the tree from which it was obtained and upon 
the size and shape of the manufactured product. The sap wood is 
considerably more porous than the heart wood in all kinds of woods, 
therefore the former takes the treatment much easier than the latter. 
The depth of the preservative absorbed depends upon the resistance 
of the wood to injection, consequently it requires less time and less 
pressure to treat the sap wood than it does the heart wood. In treat- 
ing woods with varying percentages of heart wood and sap wood in 
the same cylinder, the sap wood naturally absorbs more oil than the 
heart wood, and if only a limited amount of oil is injected in the 
material, it is probable that the heart wood might not receive any 
treatment, or at any rate, only partially, as the limited amount of oil 
would all be absorbed by the sap wood. However, if the material is 
treated to a refusal the heart wood would absorb all that is possible 
to inject into it, after the sap wood has imbibed all that it can contain. 

It has been suggested by some engineers that the ties and timbers 
be grouped as follows: 

Heart, less than 20 per cent. 

Intermediate, more than 20 per cent and less than 50 per cent 

Sap, more than 50 per cent 

It must be apparent to anyone that is acquainted with the condi- 
tions at treating plants that it is impractical to group ties or timbers 
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in such a manner. The material is usually loaded on tram buggies, 
by day laborers, who possess very little scientific knowledge of this 
character and who cannot be expected to examine every piece of 
timber as they load it on the trams to determine the percentage of 
heart wood and sap wood, so as to know to which of the three classes 
it belongs. 

We have considered the three main factors that enter into the 
problem of grouping, but there are several others that might be 
mentioned, such as size and shape of ties and timbers, whether sawed 
or hewed, method or process of treatment, etc., but we will not at- 
tempt to discuss them in this paper. 

In conclusion, it might seem at first that a suitable grouping could 
be predicated upon the moisture content or degree of seasoning, or 
upon the known structural characteristic of the various species, or 
upon the relative percentage of heart wood and sap wood, but it 
must be apparent from the foregoing that it sounds well in theory, but 
cannot be worked out in practice. The opinions regarding the proper 
grouping of ties for treatment are so contradictory and reliable data 
are so meager and there are so many factors that enter into the 
problem, it is deemed inadvisable, in the opinion of the writer, to at- 
tempt it. Some method or process can perhaps be devised whereby 
it would be unnecessary to separate the ties or timbers into so many 
groups for treatment. It is easy enough to discuss the probable be- 
havior of certain species from a purely theoretical point of view, tak- 
ing into consideration the physiological structure of the different tim- 
bers, their organic cell contents, their percentage of heart wood and 
sap wood, etc., but experience has shown very emphatically that the 
controlling factors which influence the absorption of different pre- 
servatives by different processes, are so complex that theoretical de- 
ductions are erroneous more often than correct. 

SECRETARY ANGIER: Mr. President, there is one thing in 
Mr. Goltra's paper where he referred to a test made by me that 
I want to explain. He says that in the first experiment red oak 
absorbed 20.9 per cent in volume, while in the second experiment 
it absorbed 32 per cent. I want all to understand just how these 
tests were made. In the first instance 3112 ties were tested and 
they consisted of the red oak family. That included the black 
oak, water oak, willow oak, and a miscellaneous lot of others, and 
they were treated just as we got them at the plant seasoned from 
six to fifteen months. In the second test there were only three 
ties tested, and they were carefully selected; they were not only 
seasoned, but they were free from defects, such as knots, etc. This 
would account, I think, for the excessive absorption in the second 
test. 
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MR. STERLING: For information, I would like to ask Mr. 
Angier where he got 345 chestnut ties to take 32.6 of their volume. 
I would like to know how he got hold of any chestnut ties that 
would take any oil like that. 

SECRETARY ANGIER: These were treated with the mixture 
process, zinc and creosote, and in every case the pressure was 
kept on until they would not absorb any more. In other words, 
they were treated to refusal. 

MR. WEISS: This question of grouping timbers for treat- 
ment is one in which I am personally very much interested, as I 
unfortunately happen to be charged at the present time with se- 
curing additional information on how the various classes of ties 
ought to be grouped before running them into treating cylinders. 
I believe that it would be manifestly a step in the wrong direc- 
tion; in fact, I am convinced thoroughly of it if we attempt to 
argue that the separation of ties according to various classes for 
treatment should not be undertaken. In don't believe that there are 
any men here present who would attempt, for example, to put a 
heart Douglas fir with a sap loblolly pine tie and treat both at the 
same time. You all know that the results you would secure from 
practice of that kind would not justify your expense in treating the 
material at all. 

The separation of ties, in my opinion, is necessary; but we 
can't let all these thousand and one little factors which enter into 
the problem complicate it to such an extent that it becomes a 
hopeless task. We have been making a few tests at the laboratory 
in trying to see if there are not some fundamental laws whereby 
we can arrive at the proper grouping of species for treatment. 
While this work has been going on for only about a month and 
while I hesitate to give you any final conclusion, nevertheless, we 
have found out a few things which I think will throw some valu- 
able light on this subject. 

You all know full well that if you take a pine block, such as 
loblolly pine or shortleaf pine, and put it in a cylinder and treat 
it with creosote oil, that if that block is of comparatively rapid 
growth you will get a series of bands, that is^, you will get a streak 
of dark wood and next to it a streak of wood comparatively light 
in color. On the other hand, if you have a block which is not 
of very rapid growth and split it open you will find that the color 
is more uniform and the distribution of the oil seems to be better. 
We tried to find out whether or not the dark band actually con- 
tained more creosote than the light band. The dark band is sum- 
mer wood. It is the wood which is formed in the latter part of 
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the growing season of the tree. We took some pieces of pine 
and separated this dark band from the light band. We found the 
specific gravity of the summer wood in pines like longleaf and 
loblolly was about three times that of the spring wood. In other 
words, the specific gravity of the spring wood was approximately 
.3 while the specific gravity of the summer wood was approxi- 
mately .9; in fact, some of the pieces just about sunk in water. 
When analyzed after treatment it was found that in spite of the 
fact that this summer wood was three times as dense, three times 
as heavy as the spring wood, nevertheless, it took up twice as 
much creosote; there was twice the creosote in this summer wood 
that there was in the spring wood. Naturally, one would expect 
the lighter the wood, the more porous it is and the more creosote 
it would contain, but in this case that was not true. 

So, pursuing those investigations a little further, we had some 
tests made on the redwood from California, the Sequoia, and, much 
to our surprise, we found the reverse of our former observations 
was true. We found the light spring wood took up creosote in 
larger quantities than the dense summer wood. The reason was 
pretty hard to discover, and we don't claim — I want to impress 
this very strongly — that we have definitely decided just what the 
reason is, but it looks as though the reason for this unequal dis- 
tribution of the creosote in the woods that I have men- 
tioned is due to the character of the resinous condition of the 
woods. As all of you gentlemen know, these coniferous trees, such 
as pines, spruces and hemlocks, have long resinous canals through 
them. The more resin canals in the wood, the easier the distribu- 
tion of creosote will be through the wood. For example, in the 
hemlock and the spruce, both of which species are comparatively 
difficult to satisfactorily impregnate, this resinous system is im- 
perfect. The resinous tubes or little canals are imperfect and 
filled up with various cross walls, etc. But you take woods like 
the loblolly pine and these canals run clear through them, making 
it comparatively easy for the oil to get into the species of this 
nature. 

If the deductions which have been made so far can be proved by 
further tests — and we will make further tests to try and prove 
them — it looks as though we have gotten a fundamental law. In 
other words, in the treatment of coniferous woods, the absorption 
of the preservative will be in direct proportion to the number, 
distribution and character of these resinous canals. If this is so, 
I believe that a whole lot of mystery relating to erratic results 
in the treatment of timber will be solved. 
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Naturally, we have to consider such questions as amount of 
moisture in the wood, the amount of sapwood and heartwood. 
These are problems, however, which can be very easily disposed 
of if we can only get hold of some fundamental law which will 
hold. 

Now, my remarks in regard to the penetrance of these pines 
refers only to creosote. They do not refer to any treatments with 
crude oils or any of the paraffine oils. While we have made but a 
few tests of such materials, the results so far indicate that the law 
will not hold in such treatments, because it appears that the creo- 
sote has a solvent action on the resin contained in the wood; in 
other words, it tends to dissolve out the resin so that the creosote 
can enter more readily. 

In treating, for example, loblolly pine with creosote oil, as you 
all know, it is a question of keeping the oil out rather than getting 
the oil in. You can take a stick of loblolly pine and put twenty 
or thirty pounds of oil to the cubic foot very readily; in fact, we 
have done it with specimens two feet long in about eight or ten 
minutes. With the same kind of wood, using the same pressure 
but with a paraffine oil, our results so far indicate that it is going 
to take considerably longer. The reason we do not know, but it 
may be that these oils do not exert the same solvent power upon 
the resin in the wood. 

My remarks also only refer to coniferous woods, such as pines, 
spruces and hemlocks. When we talk about the hardwoods — the 
oaks, the gums and the hickories — we are up against a different 
proposition altogether. 

I would like to emphasize this: I think that the grouping of 
timber is essential to proper work. What is desired, is an even 
distribution of the preservative through the wood. If we are not 
going to have any basis of classification at all, we are going to 
secure all sorts of erratic results in treatment. Of course, it logic- 
ally follows that we can't carry this division of wood to such a 
fine theoretical extreme that the results we get are not warranted 
by the cost to which we are put. 

THE PRESIDENT: Any further discussion? 

MR. GOLTRA: We do not wish it understood that we advo- 
cate treating loblolly pine and Douglas fir ties together, whenever 
they can be treated separately just as well as not. Naturally, these 
woods would be treated separately because they come from entirely 
different localities and would, as a rule, be separated when they 
arrive at the plant. And if the woods are naturally separated wc 
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would suggest treating each kind of wood separately. Mr. Weiss 
has stated that his remarks refer chiefly to the pine and fir ties 
and not to the hardwood ties. On the contrary, my remarks apply 
to the hardwoods, such as oaks, beech, maple, sycamore, elm, 
hickories, etc., which are accepted for creosoting by the New York 
Central Lines. These are the timbers which I mention as unnec- 
essary to separate into groups for treatment, so long as they are 
treated by the present method in vogue on the New York Cen- 
tral Lines. We all know there is a great variation in the degree 
of absorption of the different species. The degree of absorption 
of the different kinds of wood is difficult to determine, as it depends 
upon the degree of seasoning; percentage of sapwood and heart- 
wood which they contain; upon the nature and density of the 
wood; method of injection and of the temperature of the wood and 
of the creosote oil or liquid that may be used for treatment. In 
fact, upon the conduct of diverse phases of the operation, such as 
steaming, vacuum, pressure, temperature and duration of treat- 
ment. Should a dozen independent experiments be made to deter- 
mine the degree of absorption of the various kinds of woods, no 
two would be alike and it would be useless to make any arbitrary 
rule to classify the different kinds of woods according to their 
degree of absorption. We must also bear in mind that there are 
many other factors that enter into the problem of grouping woods 
for treatment. For instance, the percentage of sapwood and heart- 
wood, degree of seasoning and method or process of treatment. 
All of these factors must be given due consideration and it is use- 
less to base any conclusions on simply one or two of thes'e factors. 
The trouble is, we have been trying to fit the natural condition of 
things to some particular method or process, whereas we should 
be doing the contrary, by trying to fit the treatment to the natural 
conditions. We can make a shoe fit the foot, but we cannot make 
the foot fit the shoe. Mr. Logan, in his admirable paper on 
"General Review of Timber Treating in This Country with Special 
Reference to the Causes That Have and Are Retarding Its More 
Universal Adoption," very truthfully states that our proceedings 
contain little calculated to enlighten the user of forest products 
along practical lines in wood preservation, and to convince people 
of the merits of legitimate work by proper methods. We hold too 
tenaciously to "quack methods and bogus processes of treatment," 
which ought to be denounced by thi^s Association. 

We believe that some method or process of treatment can be 
devised whereby it would be unnecessary to separate the ties 
into so many groups for treatment. One idea which occurs to 
me is to treat the ties "to refusal" with whatever preservative might 
be selected. If creosote oil is used exclusively it would no doubt 
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be very expensive as the ties would absorb perhaps forty-five to 
fifty-five pounds of oil apiece, which as a rule is the quantity in- 
jected in ties in France and Germany. The oil is considerably 
cheaper in those countries than in our country. We do not think 
it would be prudent to put so much oil in a tie treated in this coun- 
try, because it would make them last much longer than the me- 
chanical life of the ties. In Europe each and every tie is heavily 
plated. Besides, they use screw spikes and all of the ties are 
mortised for plates and holes are bored for screw spikes before 
they are treated. There is practically no mechanical wear on ties 
used in Europe, whereas on the American Railways a great many 
of the ties are destroyed within ten or twelve years. Should ties 
be treated to last longer than the mechanical wear, it would simply 
be a waste of money. We believe that a cheaper antiseptic than 
creosote oil would, be more economical, and if chloride of zinc 
will make the ties last as long as the mechanical wear, we believe 
it would be economical to use it. Some people claim that it 
leaches out and that ties cannot be made to last longer than ten 
or twelve years. Perhaps that is true, but it is claimed that a solu- 
tion of creosote oil and chloride of zinc will not leach out and such 
a solution would cost much less than creosote oil alone. In fact, 
the cost of the preservative would depend upon the quantity of 
creosote oil and chloride of zinc that would be required per tie. 
The ties can then be treated to a refusal and all of the cells and 
voids completely filled with the antiseptic. The sapwood would 
take up all of the preservative it could contain and then the 
heartwood would take up all that it could carry, according to the 
pressure, duration and method of treatment, and that would make 
it unnecessary to separate the woods into groups according to 
their degree of absorption, degree of seasoning or other factors 
which enter into the problem of separating woods for treatment. 

The degree of seasoning of wood is an important factor. As 
stated in the paper we have just read, when trees are felled the 
logs contain about fifty per cent of its weight in moisture. Thus, 
a 6x8-inch, 8-foot tie, which is equivalent to twenty gallons in 
volume, would contain about ten gallons of moisture. Suppose 
the moisture is reduced by air seasoning to twenty per cent of its 
volume, six gallons of water is evaporated. Now, some people 
claim they can refill these empty cells and pores with two and 
one-half gallons of creosote oil. It is manifestly impossible. But 
if a combination of chloride of zinc and creosote oil is used and 
the ties treated to refusal, or until these empty cells and pores 
are completely filled, the ties would then be treated as thoroughly 
as is possible to treat them. We believe that it is better to treat 
the ties and fill the cells with a weak solution of chloride of zinc. 
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than not to fill them at all. We desire it distinctly understood that 
we are not advocating or favoring any patent process, nor have wc 
any interest in the method we suggested, but simply make this 
suggestion with a view of improving the methods of treatment of 
ties in this country. 

THE PRESIDENT: I was interested in what Mr. Weiss had 
to say with reference to wide and close rings; the difference in 
the amount of preservative a wide and a close ring pine would 
absorb. I might say, Mr. Weiss, we have found by practical 
experience in treating paving blocks that whenever you have a 
wide ringed block, say a block running six rings to the inch, in 
with a charge containing blocks with average rings running over 
eight and nine, that in every case where you cut the wide ringed 
blocks you will find them white inside; practically no oil in them. 
When we first made this discovery, we thought something was 
wrong, and we began to experiment. We put a certain number 
of wide ringed blocks in with the charge of dense ringed blocks 
and in every case the result has been the same. If you picked the 
wide ringed blocks out of the charge afterwards, one or a dozen, 
you will find pretty nearly in every case the interior of the block 
was white. We have found that city inspectors on the streets or 
at the plant would take the blocks and cut them in two and 
would say it has no oil in it and it is a wide ring block. If this 
block hasn't oil in it how can you expect the other blocks to 
have? When you would get a close ringed block, apparently a 
denser timber, you would find in every case it was full of oil. 

Going back to the general proposition of the feasibility of 
grouping timbers, Mr. Goltra in his paper says, "The consolida- 
tion of considerable labor and expense is required to separate ties 
into groups, and perhaps just as good results would be obtained 
under present methods as to treatment, if the woods were not 
separated at all." That statement, gentlemen, undermines what 
has up to date been practically an axiom of wood preservation, 
and we ought to have it thoroughly discussed. It is important 
that .we hear from the practical men who have had charge of 
timber preserving plants for a number of years. It brings out an 
entirely new thought. We have always advocated the necessity 
of separating timbers into groups. Now, we hear an advocate of 
non-separation which is entirely in opposition to anything we have 
ever thought of along this line. Our whole development has been 
toward the separation of timbers into groups. I believe this mat- 
ter of sufficient importance for every man here who has had any 
experience, to give us an expression of that experience at this 
time. I would like to hear from Mr. Sterling. 
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MR. STERLING: Mr. President, I think it would have been 
better for some of these other gentlemen to discuss this matter 
first because our experience, naturally, is limited in the point of 
time. We started out with the plan which you have just men- 
tioned, and as far as possible, have followed it, learning as we went 
along, into just what groups to throw the different species. The 
time soon came, however, when our yards were congested and we 
had to do many things we did not want to do. In other words, 
for a time it was impossible to group as we thought we should 
group, and the result was that some of our charges for several 
months were very badly mixed up. The results were just what you 
would expect — the partly seasoned ties and the green ties got 
very little oil and the seasoned ties took the bulk of it. The 
practical grouping as developed up to the present time, is to throw 
into one class, which is called the miscellaneous hardwoods, beech, 
birch, maple, and odds and ends such as sycamore; red oak as 
far as possible has been kept separate, but that, too, under stress 
of congestion has often been treated with these other hardwoods 
I have just mentioned. Heart pine, sap pine and gum also consti- 
tute independent groups, and are treated separately. 

When ties have been in the yard long enough to season — eight 
or ten months, in our climate — we get very good results with the 
above mixture if hardwoods; but our conclusions now are that 
we should go a little farther and separate out the beech from 
the other hardwoods. Beech, as you all know, has rather variable 
characteristics, and since many ties have more or less red heart, 
it does not treat readily and probably should not be thrown with 
red oak or birch and maple. Sap pines, of course, have been kept 
separate; but we are now using what is a rather new classifica- 
tion in the East, namely, what is called "sap longleaf" in lieu of 
a better term; this simply covers longleaf ties which have too 
much sap to be accepted under our heart specifications for use 
untreated. In treating these sap longleafs it is advisable to sepa- 
rate them from other saps, which really brings us back to the old 
basis of heart wood and sap. 

THE PRESIDENT: Gentlemen, we have with us a man who 
I believe is familiar with the practice in England and possibly 
with the practice in Germany. I would like to introduce Mr. 
Workman of Belfast. 

MR. WORKMAN: The problem of correctly grouping timber 
for treatment is settled in England by natural causes. Almost 
all our lumber is imported, and only a comparatively few varieties 
of timber are employed for the purposes where large quantities 
are used, and where, therefore, grouping would be of importance. 
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These varieties naturally come in from the various ports of ship- 
ment to the respective timber preservers, already sorted, as far 
as is usually necessary. 

A considerable amount of pitch pine is used for piling spruce 
for some classes of constructional work and mostly red pine for 
sleepers. If these did not come in and be kept separate in the 
natural course of events, they would undoubtedly be grouped be- 
fore treatment, as in doing a mixed charge of such lumber, where 
the spruce and pitch pine were getting their ten pounds of oil 
per cubic foot, which is about the average specification, the red 
pine would be getting considerably more. 

Practically all the timber is treated after being properly sea- 
soned, but where certain ship loads have to be done in a hurry, 
and therefore greener than usual, little difficulty is presented, as 
the various lots will be fairly uniform and on account of the small 
cylinders in use in England, compared to those I have seen in the 
United States, they will not readily get mixed with the seasoned 
material in stock. 

More careful grouping than results from these circumstances 
would in my opinion not pay, as the price of oil is comparatively 
low, from four to five cents per gallons (ten pounds). 

THE PRESIDENT: I was glad to know the amount of oil 
use for treating. I would like to ask Mr. Baker as to his experi- 
ence on this question. 

MR. BAKER: Mr. Chairman, I have had no experience except 
with pine and we have always had them come to the plant either 
hewed or sawed in carload lots; and we have never had any experi- 
ence in separating the ties in the yard. There was no necessity 
for making any effort to get the different groups together — they 
always came in in such shape that we could treat them as they 
came. The only thing that interested me was keeping the sawed 
and hewed ties separate. I don't think I can say anything that 
would interest anybody on this subject. 

THE PRESIDENT: It is getting along towards the hour of 
noon and I don't believe that we will close this subject with the 
morning session. I realize that we have got a great many papers 
and that we are going to have a might busy session this afternoon 
and tomorrow. We have had seven papers so far and we have 
eleven to hear from. 

MR. STERLING: There is just one thing that I would like 
to suggest to be brought up this afternoon. It has not been dis- 
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cussed at any of the meetings I have attended and I now bring 
it up merely as a matter of information for discussion; it is the 
matter of dry kilning. I got this idea at the Kirkeeon of the 
Bavarian Railways, and I have been wondering ever since whether 
with woods which perhaps decay before we can season them in 
the case of rush requisitions where there is not time for seasoning, 
it would be wise to consider the use of the dry kiln in connection 
with treating plant yards in this country. 

MR. GOLTRA: I will try to answer Mr. Sterling. We have 
looked into the subject pretty thoroughly. We Worked up some 
plans and designs of dry kilns, but found that the cost of the 
kilns and appliances as well as the cost of operation, was such 
to preclude the use of same. Our idea was to construct a kiln 
consisting of sixteen cylinders of the same size as the impregnating 
cylinders. The ties were to be steamed and then hot-air blast 
introduced to dry them thoroughly, the steaming and hot air 
operation lasting about four days. The ties were then to be 
drawn out of the cylinder and placed in the impregnating retort 
while still warm. We found that the cost of the kiln and appliances 
was upwards of $40,000. Boiler capacity necessary to supply steam 
and operate the hot air blast would cost in the. neighborhood of 
$20,000 but the cost of fuel is rather indefinite, but ran up into 
pretty high figures. We estimate that the cost of operating the 
kiln, including all labor, depreciation and interest on the invest- 
ment, in the neighborhood of ten cents per tie. This estimate is 
made oii the basis of treating 900,000 ties per annum. We con- 
cluded that the steaming and drying could be done more economic- 
ally in the treating retorts, instead gf separate kilns. 

NOTE: — Since the above remarks were made, Mr. Goltra 
claims to have devised a method of kiln-drying ties whereby the 
expense for fuel is only one and one-quarter cents per tie. He 
further claims that the total cost of building a dry-kiln with a 
capacity of 1,000,000 ties per annum, is about $60,000. — Secretary. 

MR. CARD: There was something said with reference to the 
necessity of putting slats between sawed ties. There seems to be 
a good deal of difference of opinion in regard to that. It seems 
there are about as many who think it is not necessary as there are 
who think it is necessary. Possibly there is some one here today 
who could throw some additional light on that subject. 

THE PRESIDENT: Mr. Angier, you might give us your ex- 
perience. 

SECRETARY ANGIER: Mr. President, I read a paper on 
this same subject last year and Mr. Goltra has quoted me in his 
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paper. I think I have said enough about it. I do not believe 
I can add anything. 

THE PRESIDENT: Well, I would like to ask you whether 
or not you consider it necessary to group the hard woods? 

SECRETARY ANGIER: I certainly do think it is necessary. 
I do not think that an oak tie can be treated with a pine tie, and 
I absolutely believe that we should have a separation between the 
different species. 

MR. ALLERTON: I was just going to remark that I have 
had a good deal of experience in treating sawed ties and timbers 
and I have found that the best practice was to separate them 
by strips and also separate them horizontally by shims, especially 
where ties were subjected to preliminary steaming. There is no 
doubt but what it is the proper thing in that respect. 

MR. GOLTRA: Mr. Allerton has referred to preliminary 
steaming of ties. We favor that process which steams the ties 
before they are impregnated^ for several reasons. In the first 
place, if the ties are steamed, it shortens the time that they have to 
air season so that instead of keeping the ties in the yard from 
eight months to one year to air season, the time can perhaps be 
reduced by one-half. It is true it costs something to steam the 
ties in the retort and it lengthens the time of treatment, but if a 
large saving in reduction of stock of ties on hand can be effected 
thereby, it might be economical to complete the drying in this 
manner. Suppose a railroad company has to maintain a stock of 
900,000 ties for nine months, so that they will be in proper shape 
for treatment, and that stock can be reduced to 450,000 ties by 
steaming them would not that alone more than compensate the 
expense for lengthening the time of treatment? Secondly, if the 
stock can be reduced materially a large saving would be effected 
by diminishing the deterioration of the ties while they are air 
seasoning. Mr. Rollins pointed out a few moments ago that a 
great many of the ties split and rot while air seasoning. If we can 
shorten the time of air seasoning we would in all probability 
greatlj'- reduce the loss through deterioration. The loss through 
deterioration is probably larger than some people would imagine. 
From our experience we find that the average loss through de- 
terioration is about three cents per tie. Third. The steaming of 
ties puts them in better condition to receive the preservative fluid. 
Many of the ties when they are sufficiently air seasoned have 
become hardened on the outside and they resist the entrance of the 
preservative fluid. By steaming the ties it opens the pores and 
permits the entrance of the preservative fluid more readily than 
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when they are not steamed and pressure immediately put on them. 
Consequently we can obtain a much better and deeper penetration. 
It also completes the drying of such ties as are not fully air sea- 
soned. Perhaps most of you know that the Bethel and Burnett 
processes — the oldest and two most widely used processes— employ 
this principle. In the Bethel process creosote oil is used, and in 
the Burnett process chloride of zinc is used. The method of in- 
jecting the preservative into the timbers is, in each case, practically 
the same. These twe processes have long been accepted as 
standard, both in this country and in Europe, and very little im- 
provement has been made on them. After the ties have been 
placed in retorts and doors closed, live steam is introduced into 
the cylinder and a pressure of about 20 pounds per square inch is 
maintained for several hours. When the steam is at last blown 
out of the cylinder, the vacuum pumps are at once started and as 
much of the air and moisture as possible is exhausted from the 
cylinder and from the wood structure. This process also continues 
for several hours. Finally, after the completion of the vacuum 
period the preservative is run into the cylinder at a tempera- 
ture of 160** F., and the pressure pump started and continued 
until the desired amount of preservative is forced into the wood. 
The ties are allowed to' drip for a few minutes and finally with- 
drawn from the retort. The trouble with some plants is their 
hurry to treat ties. It is not a question with them how well the 
ties can be treated, but how rapidly and cheaply it can be done. 
I have heard of a certain treating plant treating 100,000 ties with 
one retort in one month. I submit to you, gentlemen, that these 
ties were not properly treated and the treating company simply 
went through the motions of treating them. 

MR. ALLERTON: Mr. President, Mr. Goltra is perfectly well 
aware that I do not believe in steaming ties or timber at all, and 
..hat is probably the reason that he favors it (laughter) ; but the 
softening of the tie by using water vapor or steam at a low tem- 
perature is an entirely different matter, and that very often in case 
wood is over-seasoned is a very desirable process, and I am fully 
in favor of that. But as for steaming at a high temperature and 
high pressure, I do not believe in it at all for any kind of wood 
whatever. 

MR. GOLTRA: Mr. President, I would say that the pressure 
should not exceed fifteen pounds per inch, which is equivalent to a 
temperature of 213 degrees. That is very low. I do not advocate 
steaming at a high pressure and a corresponding high temperature; 
but I would limit the steam pressure to fifteen pounds, which 
would not injure the wood in any manner whatsoever. 
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THE PRESIDENT: We will carry this discussion over until 
this afternoon*s meeting. This meeting now stands adjourned 
until one thirty. 

(A photograph of those in attendance at the convention was 
then taken.) 

Recess was taken till 1 :30 p. m. 
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WEDNESDAY AFTERNOON SESSION, 

January 18, 1911. 

The meeting was called to order by the President. 

THE PRESIDENT: The discussion of Mr. Goltra's paper, 
which we discontinued this morning, is again in order. I would 
like to hear from some of the members in this connection. 

MR. BURKHALTER: Mr. President, I would like to offer a 
few resolutions on that question for the consideration of the Asso- 
ciation : 

RESOLVED, That in the opinion of this Association the treat- 
ment in the same cylinder charge of ties having great dissimiliarity 
of permeability is not expected to give the best results until the 
treatment is carried to total refusal; and 

RESOLVED, That in the opinion of this Association the time 
of treatment required to obtain total refusal varies in different 
species and with different seasoning so much as as to make for 
serious delay in the case of the ties which have first reached to- 
tality waiting in the cylinder for the more refractory to obtain it; 
and 

RESOLVED, That in the opinion of this Association the sort- 
ing of timbers before treatment is progress in the right direction. 

THE PRESIDENT: You have heard Mr. Burkhalter's resolu- 
tions. Is there any discussion? 

MR. GOLTRA: I think that these resolutions are a little pre- 
mature. I do not believe that the Association has had time enough 
to think over the question and discuss it. I believe that it would 
be a mistake to adopt any such resolutions as that without a great 
deal more consideration that has been given to the subject. It 
might put the Association in a ridiculous position if next year, for 
instance, it should find that the greater part of my suggestions were 
correct. It seems to me that it would be well to delay the adoption 
of any resolutions which are so conclusive until the matter is 
discussed more fully. 

MR. ALLERTON: I move that Burkhalter's resolution be laid 
on the table. 
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MR. GOLTRA: I second the motion. 

MR. WATERMAN: Mr. President, I would like to know why 
Mr. Allerton from his standpoint moves that the resolutions be 
laid on the table. Is he of the opinion that it is unwise to sort ties 
and treat them by classes? Is he of the opinion that all these 
years this Association of men treating timber have been working 
up to the point of classifying timber, that they have made a mis- 
take? I would like to have him talk to the motion. I want to 
know what he is driving at. 

MR. ALLERTON: Mr. President, I think that Mr. Burk- 
halter's resolutions are worthy of further consideration. We have 
no committee that we can refer them to at present, and if they are 
laid on the table they can be brought up at any future time and 
referred to the proper committee. That was all that I meant by 
my motion. 

MR. BURKHALTER: Of course, I had the idea that while 
there were some men who were not long in the business, that 
others, like Mr. Allerton, had thoroughly made up their minds as 
to which way the treatment of timber was headed, and would be 
willing to go on record in voting on these resolutions. Of course, 
there are others who have not been studying this, but I should 
think that as long as this Association had been in existence for 
some time that its general idea would be more or less crystallized. 

THE PRESIDENT: You have all heard Mr. Allerton's mo- 
tion, which motion was seconded. Is there any further discussion? 

MR. ALLERTON: Mr. President, I think the subject is one 
that should be referred to a committee, to be reported on before 
the society as a unit commits itself in any form. 

SECRETARY ANGIER: Mr. President, if I am in order I 
would move an amendment to Mr. Allerton's motion that these 
resolutions be voted on by the members present. 

MR. MEYER: I second the amendment. 

MR. LARKIN: Was Mr. Burkhalter's motion seconded? 

THE PRESIDENT: I was not aware that Mr. Burkhalter's 
resolutions were in the form of a motion. As I understood Mr. 
Burkhalter they were in the form of a resolution. Mr. Allerton's 
motion was seconded and the amendment was seconded. 

MR. WATERMAN: Mr. President, if I may be allowed one 
word then I will try to be quiet. The best committee, it seems to 
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me, that you can possibly refer this to is the committee of the 
whole, and we should discuss it and settle it one way or the other. 

THE PRESIDENT: Is there any further discussion on Mr. 
Angier's amendment? Are you ready for the question? 

THE MEMBERS: Question, question. 

THE PRESIDENT: All those in favor of Mr. Angier's amend- 
ment signify it by saying, Aye; those not in favor, No. 

Motion carried. 

THE PRESIDENT: It would seem as if, the amendment 
being in the nature of a substitute for the motion, it would be un- 
necessary to vote on the motion. 

MR. CHANUTE: I think if you will have the stenographer 
read his notes you will find Mr. Burkhalter's motion has not been 
seconded. 

MR. BURKH ALTER: My resolutions are in the form of reso- 
lutions. It says "resolved" in each case. 

MR. CHANUTE: I think Mr. Burkhalter said at the end of 
his resolutions that he put them in the form of a motion. 

MR. BURKHALTER: The resolutions are written in the form 
of resolutions. A motion has been made by Mr. Angier to handle 
the case, as I see it. 

THE PRESIDENT: We will now take a vote on the original 
motion of Mr. Allerton. 

MR. BURKHALTER: What was the result of this vote on 
Mr. Angier's amendment? 

THE PRESIDENT: The amendment was carried. 

MR. BURKHALTER: The amendment was that the resolu- 
tions be voted on? 

THE PRESIDENT: That was the amendment to Mr. Aller- 
ton's motion, that the resolutions be voted on; but it is necessaary 
to get a vote on the motion. Those in favor of Mr. Allerton's 
motion signify it by saying, Aye; those not in favor, No. 

Motion lost. 

THE PRESIDENT: We will now vote on Mr. Burkhalter's 
resolution, whether it is the sense of this Association to print these 
resolutions as the voice of the Association. Those in favor of 
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Mr. Burkhalter's resolutions signify it by saying, Aye; those not in 
favor, No. 

Motion carried. 

THE PRESIDENT: We will now go on with the regular pro- 
gram, a paper by Mr. David Allerton on "What Depths of Pene- 
tration Are to Be Expected From the Different Amounts of 
Preservative Usually Specified?" 

Mr. Allerton then read his paper, as follows: 

"WHAT DEPTHS OF PENETRATION ARE TO BE 

EXPECTED WITH THE DIFFERENT AMOUNTS 

OF PRESERVATIVE USUALLY SPECIFIED." 

This subject is one upon which a great deal might be written, 
and probably should be, but as these papers are intended to open 
up the question and draw out facts and opinions of value, I shall 
confine myself to a brief exposition of what I have found in my 
experience, trusting that it will coincide, in a great measure, with 
that of others; and not be at great variance with any; for I realize 
that those whose only experience has been with railroad ties often, 
while correct as to them, have formed different opinions as to 
penetration of preservatives, to those who have treated all manner 
of structural timber. It is obvious that the penetration of a given 
quantity of preservative to the cubic foot must depend to a great 
measure on the length, breadth and thickness of the piece of timber 
treated; that is, to the amount of surface; as I have pointed out 
in a previous article, a pile has the least surface in proportion to 
its volume; bridge timbers. come next, such as caps and stringers, 
and so on down to planks and boards, where the surface to be 
treated is very great. It therefore is apparent that as the surface 
per cubic foot is increased, to get an equal penetration the quantity 
of preservative must be increased.. But often I find this indis- 
putable fact reversed, and people wanting eighteen pounds per 
cubic foot put into piling and eight or ten pounds, sometimes less, 
put into inch boards, and expecting the same penetration. Now 
again the kind of preservative comes under consideration, and of 
these I shall only allude to the two most commonly used: zinc 
chloride and creosote, of the first which is generally used in a 
solution of from 3 per cent to 5 per cent I find that one as easily 
penetrates wood as the other, and the amount used is from .25 to .5 
pounds per cubic foot; and the object usually is to fill the wood 
with a certain amount specified of the solution chosen, and the 
penetration, owing to the low viscosity of the fluid, is usually 
nearly or quite to the center of many of the ties, which are almost 
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the only timbers treated with zinc chloride. This will require 
from one to one and one-half gallons to the cubic foot, though 
I am well aware that more and of a weaker solution is frequently 
added in very soft wood, because it will take it; but it must be 
borne in mind that if the same amount of zinc chloride is put 
in, whether in a small amount or a great deal of water, after the 
water has evaporated the quantity of zinc chloride in the wood 
is the same. 

In the case of creosote we have an entirely different class of 
preservative to deal with, and will be compelled to proceed on 
entirely different lines. Of late, for reasons not connected with 
this paper, it has become the fashion to use a creosote, or, rather, 
a mixture of creosote and undistilled tar of higher specific gravity 
and greater viscosity than that formerly used, and assuming it 
to be free from any perceptible amount of insoluble matter, it is 
still, owing to its viscosity, more difficult to force into wood, and 
will leave more near the surface than lighter oils, but taking an 
oil of from 1.03 to 1.06 specific gravity, I find that we ought to 
expect with a ten-pound treatment in piling, an average penetration 
of about one and one-half inches, and in bridge stringers, caps, 
etc., with twelve pounds of oil, about the same depth. Now we 
all know that this will vary a great deal. I am speaking now of 
the geometrical center of the stick. We will find a considerable 
difference in different parts of the same stick, sometimes within 
a foot or two of each other. Of course the ends naturally absorb 
the most, and it seems to take , it utitil the capillaries become 
clogged; this end absorbtion will be as deep sometimes as seven- 
teen or eighteen inches, and in very soft woods more; so, while 
we know we have a good deal of oil* there, it must be left out 
of the question and borings taken far enough away to be beyond 
this specie of penetration. Also we will get different results on 
different sides of pieces of dimension timber, as one side may 
be heart and the other sap, and much will depend on the way the 
saw has cut it. Where the saw has cut across the rings, the 
summer wood, as it is called, consisting of capillaries, will take 
the oil more readily than the spring wood, consisting of cells. And 
again we will often in the same charge examine a large number 
of pieces and be very much pleased with their appearance, and 
then come on one having a very inferior treatment. But on the 
whole I think that the amounts specified per cubic foot in that 
size of material will be, as a rule, not far out of the way. 

I know that at times I have got a greater average penetration 
with these amounts, and at other times less. I find in treating 
green wood after the manner I explained in a former paper to 
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this society, only slightly changed in one particular, that the oil 
penetrated the pores of summer wood and not to any great extent 
the cells, and I get the same penetration with from two-thirds to 
three-fourths the quantity of oil. Now, therefore, as we increase 
the surface per cubic foot, in order to get the same penetration, 
we must increase the amount of oil, and here is where I am at 
a loss to specify the ratio of increase, but I think at present 
the nearest approach to a correct solution would be to increase 
the oil in arithmetical ratio to the increase of surface. There 
should be some effort made to settle upon an equitable mode of 
determining what any one should expect with a certain amount 
of oil in specified dimensions of timber, or, what is better still, 
to specify the depth of penetration required and pay for the oil 
used to obtain it. 

THE PRESIDENT: We have another paper on this same sub- 
ject by Mr. R. L. Allardyce, superintendent of the International 
Creosoting and Construction Company, Texarkana, Texas. As Mr. 
Allardyce is not present the Secretary will read this paper. We 
will then have the discussion on the two papers. 

Secretary Angier then read Mr. Allardyce's paper, as follows: 

WHAT PENETRATIONS ARE TO BE EXPECTED FROM 
THE DIFFERENT AMOUNTS aF PRESERVA- 
TIVES USUALLY SPECIFIED. 

In giving me this subject I will have to say that it is prac- 
tically impossible to give a correct solution to same as the 
many ditferent species of woods as well as different treatments 
would have to be considered. 

No one could in justice to themselves say what penetration 
could be expected unless they could see the material and know 
its conditions before treatment, and then could not say definitely 
what the penetration would be. 

In my own individual case I would see that the timber was 
in the proper shape and that the full amount of preservative was 
injected that was called for and would be satisfied that I had 
given the results desired regardless of the penetration. You 
understand that I believe wood should be treated with as much 
preservative as can be injected — that is, to take care of the 
mechanical life of same, as the heavy treatments have always 
proven to have given the best results. 

In this paper I shall confine my opinion to the treatment of 
southern pines treated by the full cell method, as I have had 
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more experience in this class of woods for treatment and will not 
state positively that they should in every case have the following 
penetrations, as in some cases difficulties over which a commer- 
cial plant has no control may arise; unless the timber was all cut 
at the same time, seasoned the same and properly grouped a 
uniform penetration could not be expected, and the following is 
only an estimated average: 

On piling for a ten to twelve pound treatment in soft or sap 
wood a penetration of from ^ to Ij^ inches could reasonably be 
expected. 

In a fourteen to sixteen pound treatment, from Ij^ to 25^ or 
3 inches; for a twenty pound treatment, from 3^^ to 4 inches, and 
in the heaviest treatments, say twenty-two to twenty-four pounds, 
from 4j/i to complete penetrations. This is for the dead oil of 
coal tar treatment. In the heart wood you would not get as deep 
a penetration. 

For straight zinc or the Burnettized treatment for ties, in 
using a twenty pound treatment of a light solution on loblolly 
ties, I should think that you could be able to get a complete 
penetration or up to the last inch or inch and a half of the center 
of the tie. 

For short and long leaf ties this solution should be strength- 
ened, and in no case would I be satisfied until I got as near a 
perfect penetration as possible, always getting not less than a 
hundred pounds pressure to the square inch on the retort. 

To go any farther into the subject would be useless, as each 
operator claims for his particular treatment the best penetration, 
and in this paper I have dealt only with the straight oil and zinc 
treatments, and while you may consider that I have done so in 
a vague manner, I cannot in justice say what penetrations could 
be expected when I do not know under what conditions the treat- 
ments were given. 

I have taken numerous borings from the pines, as stated 
above, and think the results as stated a fair average. To try and 
enumerate the many different treatments on the market would 
not be practical, and I reg^ret very much that I cannot give you 
the different penetrations expected from them. 

THE PRESIDENT: Both of these papers are now open for 
discussion. 

MR. ALLERTON: Mr. President, Mr. Angier has a paper 
discussing these subjects, and perhaps it would be better to have it 
read before we open the discussion. 
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Secretary Angier then read the discussion prepared by Mr. J. C. 
Williams, superintendent of the Wood Preserving Works, Mauer, 
New Jersey, as follows: 

DISCUSSION BY J. C. WILLIAMS. 

The one thing in Mr. Allerton's paper which struck me most 
forcibly was the question he raises regarding the relation of the 
superficial area to the penetration when quantity of oil is specified 
in pounds per cubic foot. The idea had come previously to my 
notice in an article by Mr. Robert Hays, of the San Diego Southern 
Railway, and at that time I hastily (as I now believe) admitted 
the logic of it, but it was not until I read Mr. Allerton's paper 
that it occurred to me to do some figuring on this point, the results 
of which are as follows: 

1 gallon of creosote will paint 150 square feet of surface. 

118 gallons of creosote oil (1.02 gravity) are required to treat 
1,000 feet, B. M., of lumber on a basis of 12 pounds per cubic foot. 

The total superficial area of 1,000 feet, B. M., of 12''xl2'' timbers 
is 333 1/3 square feet, disregarding the area of the ends of the 
sticks. To paint this area would require 2% gallons of oil, which 
is 1.9% of the 118 gallons required to treat with. The area of 1,(X)0 
feet, B. M., of 6"xl2" is 500 square feet, not including the ends. 
To paint this area would require 3 1/3 gallons of oil, which is 2.8% 
of the 118 gallons required. Similarly, 3xl2's will take 4.7% of the 
oil for painting the surface, and lxl2*s 12^% of the specified quan- 
tity of oil to paint the surface. 

This seems at first glance to be quite a serious matter, especially 
when you get into sizes where the area of the cross section is half 
a square foot or less, but Mr. Allerton says that with 12 pounds 
of oil in bridge stringers, caps, etc., we ought to get 1^" of pene- 
tration, and Mr. Allardyce says about the same in his paper. This 
is equivalent in 12"xl2" timber to a factor of penetration of 23/100 
of a gallon of oil persquare foot of surface per inch of penetration, 
and on this basis 3xl2*s should require" 145.6 gallons of oil per M 
feet, B. M., equivalent to 14.8 pounds per cubic foot of wood; but 
you should then have them saturated through and through, to- 
gether with an inch and half streak of double saturation the edge 
of the planks, when as we all know in actual practice 15 pounds 
of oil per cubic foot, nor any other quantity up to actual refusal, 
would not penetrate a thousand feet of 3" plank throughout. Now, 
if 1^" penetration is sufficient for a 12"xl2", it is certainly too 
much for a 3"xl2", because for ordinary construction work — under 
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our present understanding that decay is the result of a fungus 
growth working in from the outside — a treated shell around the 
outside is all that is required, and consequently what is required on 
the 3"xl2" is a creosoted area equivalent to the IJ^" of penetration 
area in the 12''xl2". Now, with 1^" of penetration in a 12''xl2", 
we have a saturated area of 144 — 81=63 square inches, equal to 
44% of the area of the cross section of the stick so that on this 
basis our factor of penetration is 2 1/9 gallons per cubic foot of 
actually saturated wood per inch of penetration. 44% of the area 
of the cross section of a^3"xl2" is nearly 16 square inches, which 
multiplied by the required length gives us 36 5/16 cubic feet of 
saturated wood in 1,000 feet, B. M., of 3xl2's, the same as the 
12x12; but the penetration on a 3x12 to give a 44% saturated area 
is only 9/16 of an inch; so that it would only require about 49 
gallons of oil, or 5 pounds per cubic foot of wood treated to paint 
and saturate 3xl2*s to the extent represented by 1^" of peneration 
in the 12"xl2". That is to say, the less relative penetration required 
on the thinner piece more than offsets the painting of the extra 
surface. 

Of course, you can't figure Ij/^" of penetration on a 1" plank, 
so I will stop at this point, hoping that some one else will demon- 
strate mathematically that Mr. Allerton's idea is correct, or explain 
why it isn't. It certainly seems to me that there is something 
somewhere that is not right, and it may be in my figures, which 
I submit merely to start the discussion into this line of thought. 

It seems to me that the whole question of degree of penetration 
reverts right back to the question of the effect of the relative areas 
of heart and sap, and, of course, in a 12"xl2" you have a much 
larger relative area of sap to help produce the 1^" penetration 
than you have in the 1" or 3" plank, and if you increase the quan- 
tity of oil in proportion to the surface area you don't increase your 
penetration, but simply super-saturate the parts of the wood that 
are susceptible to treatment without obtaining any better results. 

One of the large eastern railroads specifies 10 pounds of oil per 
cubic foot for sizes under S^xlO" and 12 pounds for SxlO's and 
larger. 

My present opinion is that this is correct — both mathematically 
and from the point of view of the possibililties of penetration rela- 
tive to heart and sap — but I hold myself open to conviction in case 
it can be shown that I am wrong. 

THE PRESIDENT: Is there any further discussion on this 
paper? 
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MR. BURKH ALTER: The only thing that I could add to Mr. 
Allerton's paper and the very able remarks read by Mr. Angier 
would be the idea that certain timbers have such a very heavy end 
penetration that we might in specifications for such timbers require 
an additional amount of creosote simply to take up that end pene- 
tration. I am thinking of the Oregon fir, and I am under the im- 
pression that the end penetration is unusually heavy. You always 
get that heavy end penetration in addition to the lateral penetration 
that you are looking for, and on a scientific basis you should add 
to the required amount of oil to protect that point. 

MR. ALLERTON: Mr. President, I have only a few words to 
say in regard to that paper. Every species of timber and many 
times sticks or pieces of timber of the same variety vary greatly 
in their adaptability to penetration. Also, the creosote oil used in 
this country varies a great deal. Some of it has less viscosity than 
others and will cover a greater surface. When we take the cover- 
ing surface of timber it must be specified the kind of oil used, its 
viscosity, and also the timber, whether it is rough sawn or other- 
wise, and the species and the degree of seasoning, in order to arrive 
at any definite or just conclusion in the matter. 

I will also say for Mr. Burkhalters' benefit that the penetration 
of the timber — I spoke about the end pentration, and said that in 
calculating the penetration from the geometrical center of the stick 
that the end penetration must be entirely left out of the question. 
Now, the penetration of oil in the wood, whether tie or piling or 
paving block, may be graphically represented as a wedge, the base 
of the wedge being the outside and that containing the greater oil, 
the apex of the wedge on the inside and containing the less amount 
of oil; so that in no case is the oil ever disseminated through th« 
stick in exactly the same proportion; the most always being out- 
side, and it will gradually lessen to the inside, the apex of the 
wedge. 

MR. ROLLINS: I would like to ask if the remarks just made 
by Mr. Allerton apply to zinc chloride treatment? He used the 
term oil all the way through. 

MR. ALLERTON: No, it doesn't apply to zinc chloride treat- 
ment, because that is a process where the timber is usually treated 
to refusal. In creosote it is another matter; a certain number of 
pounds are specified, and we don't expect on account of the vis- 
cosity to get that to the center. But with zinc chloride we may 
get it in an inch, a half an inch, or it may go clear to the center in 
any one stick. You can't tell what amount in any one stick in the 
charge will contain no more than we can in creosote, but the same 
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amount of zinc chloride solution ought to penetrate deeper than 
the same number of gallons of creosote. 

SECRETARY ANGIER: I think Mr. Allardyce struck the 
keynote when he said it was practically impossible to give a correct 
solution because of the many different kinds of wood as well as 
different treatments to be considered. 

My experience has been that but very little penetration can be 
obtained with some kinds of wood, especially the heart. 

Take beech, for instance; the sap wood is easily treated, but the 
heartwood simply won*t take the treatment. Occassionally zinc 
chloride can be found in the heart, but only when the wood is well 
seasoned. I believe it is practically impossible to get a heart pene- 
tration in beech with creosote. 

Tamarack and hemlock are very refractory woods to treat. 
With the exception of a little penetration in the ends of a tie, there 
is scarcely any penetration of creosote in the sides, while zinc 
chloride can be forced through the heart as well as the sap. 

The heart wood of hickory is more easily treated than the sap 
wood, and in this respect it differs from almost every other kind 
of wood. It is not an uncommon sight to see the heart wood in a 
hickory tie thoroughly treated with creosote while the sap wood 
appears to be entirely untreated. 

Red oak is, compared with many other woods, easy to treat 
when well seasoned, but when green, weighing, say 50 pounds or 
more per cubic foot, it is best not to attempt to treat it. 

I have heard it stated that Douglas fir is more easily treated 
when green, but with an experience of treating more than three 
million Douglas fir ties, I prefer to have them seasoned at least six 
months before treating. 

Mr. Allardyce confines his paper to the treatment of Southern 
yellow pine. We all know that loblolly and shortleaf pines are 
among the easiest woods we a?e called upon to treat. In the case 
of cross-ties and small material, there is no difficulty in getting 
about any pentration you desire, the trouble generally is with the 
wood absorbing too much creosote; in fact, when the wood is well 
seasoned, the absorption desired is usually obtained before pressure 
can be applied. In such cases the penetration is superficial when 
creosote alone is used, and the heart wood remains untreated. 
Longleaf pine is altogether a diflFerent proposition and it is usually 
quite difficult to get a deep penetration. 
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MR. ALLERTON: I agree thoroughly with Mr. Angier's 
statements just made, but I want to make an explanation in regard 
to my paper. I expressly stated that this was merely my opinion, 
that if wood received a ten-pound treatment in the proper manner 
we ought to expect nearly or quite an inch and a half penetration. 
Now, I know that there may be put in wood ten pounds of oil, 
especially if it is sap, and it might not show more than three- 
fourths of an inch penetration; at the same time, ten pounds of oil 
can be put into wood and show two inches penetration. It varies 
a great deal and we can only take the average. If the ten pounds 
of oil is put into the heart wood properly — and I am only speaking 
about heart wood in my paper, because stringers and bridge caps 
and timber of that kind usually contains no sap wood at all, I 
am speaking simply of heart wood — and if ten pounds per cubic 
foot is put in we ought to expect nearly or quite one and one- 
half inches penetration. 

MR. LARKIN: There is just one question that occurs to me. 
I would like to ask Mr. Allerton if he means a point or a line, by 
the geometrical center of the stick? 

MR. ALLERTO-N: A point in the geometrical center of the 
stick; that is, midway between the sides of the stick. 

MR. LARKIN: And midway from the ends? 

MR. ALLERTON: Miday from th^ ends, yes. 

THE PRESIDENT: I would like to ask what has been the 
experience as to the influence in practical operation of the way 
the pressure is applied or the rate of pressure applied on the pene- 
tration which you obtain with various specified quantities of oil? 
Do you understand what I mean? Whether you get better penetra- 
tion if you run the pressure pump rapidly and put the pressure at 
one hundred pounds as soon as you can get it and hold it there 
until you get the required amount of oil; or do you get better 
penetration by allowing the pressure to gradually rise? 

MR. BURKH ALTER: I should say that the rapid rise of the 
pressure line would give a better penetration, or result, in general, 
in less expensive treatment, and your re-flow would be more ap- 
parent from the rapid rise of pressure than it would in the other 
case. 

MR. CARD: I think that is true with the partial treatment, 
but in full cell treatment if the pressure is run slow from the 
start you will get much better penetration than you will with the 
rapid rise on the start. 
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MR. ROLLINS: Mr. President, I think that creosote treat- 
ments, where the pressure is gradually raised and it takes a good 
long time to reach maximum pressure, will give more uniform 
treatment throughout than if, as soon as the cylinders are filled, 
you run the pressure up to the maximum within say, ten or fifteen 
minutes. I think you get more uniform results by gradually 
reaching your maximum pressure. 

THE PRESIDENT: This question was suggested by a point 
in Mr. Allardyce's paper in which he makes the statement that he 
would have to have at least one hundred pounds pressure. It has 
been my experience sometimes in the treatment of timber where 
you are treating ten or twelve pounds per cubic foot, if you apply 
the pressure rapidly you will get in your ten or twelve pounds 
before you reach a hundred pounds pressure. A great many 
specifications today state that the pressure shall not be less than 
a certain specified amount, shall not be less than one hundred 
pounds. Now, in a specification of that kind the question is do 
you get the best results and get the required amount of oil by 
slowly applying the pressure where the required amount of oil is 
forced in before you i:each the minimum specified in the speci- 
fications. 

Is there any further discussion on this subject? 

MR. STERLING: While you are on that subject I should like 
to broaden it by asking if any one has had experience in fluctu- 
ating the pressure? This has been talked of and probably tried 
by some people. That is, instead of a uniformly fast or uniformly 
slow pressure, has anyone tried to fluctuate between quite wide 
limits? 

MR. WEISS: From the limited number of treatments that 
we have made thus far we have found that if you apply a pressure 
rapidly — that is, try to get a pressure of one hundred pounds as 
quick as you can in your cylinder — the tendency will be for the 
absorption to become erratic. In other words, one stick of timber 
will have considerably more of the preservative than another stick, 
although the average absorption in your cylinder may be what you 
are trying to get. If the rate of application of pressure is more 
uniform, the tendency for erratic results in penetration is consider- 
ably less, and you are more liable to get greater uniformity in the 
distribution of the oil in the wood. In treating red oak and loblolly 
pine it appears that greater uniformity of results are secured by 
applying the pressure in steps of twenty-five pounds each, that is, 
twenty-five, fifty, and seventy-five, etc., rather than force your 
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pumps immediately up to a pressure of one hundred or one hun- 
dred and fifty pounds per cubic foot. Those have been the observa- 
tions we have made thus far. Just how they will apply to other 
classes of timber and other preservatives, I can not state. 

THE PRESIDENT: Any further discussion? Has anyone 
anything to say on the point Mr. Sterling brought out? 

MR. WORKMAN: Most of the engineers that I have met 
in England do not lay great stress upon the penetration of creo- 
sote oil provided they get the eight, ten or twelve pounds specified 
per cubic foot. This quantity certainly takes care of the sap 
wood; and the heart wood, which is not saturated, is considered to 
take care of itself. It is therefore the object of the creosoter to 
get this specified amount of oil in as quickly as possible, rather 
than aim at deeper penetration by putting on the pressure more 
slowly. 

A rather interesting case arose with some friends of mine who 
had. creosoted material for a customer apparently not very thor- 
oughly acquainted with the possibilities of the trade. The mate- 
rial was objected to, as on being cross-cut, the apparent penetra- 
tion was slight. On cutting a white piece out of the center of 
one of the logs, and placing it in a vise, a considerable amount 
of colorless oil was squeezed out, showing that a considerable 
filtering action takes place, and that the penetration is deeper 
than the black, carboniferous portion of the oil indicates. 

MR. CARD: In running up the pressure too fast, you lock in 
the air more or less, and that retards the absorption. In running 
the pressure up slowly, the oil displaces the air, the air gradually 
coming out and the oil going in. For that reason you will get 
better penetration by running the pressure up slowly than by run- 
ning it up quickly, in my opinion. 

THE PRESIDENT: Mr. Workman has brought out a point 
that is interesting. It brings up the question, is it always pos- 
sible by visual means to tell what penetration of creosote you 
have? In other words, when you cut a stick or bore into a stick 
you find a certain portion of that stick black, is the point where 
the black stops and the white commences the depth of penetra- 
tion? I don't know whether any one here has experimented along 
that line or not. I would like to have them say something if 
they have. 

MR. ALLERTON: I might as well state that the penetration 
of the creosote is greater than the visible coloring of the wood. 



Digitized by LjOOQIC 



Wood Preservers' Association. 121 

I demonstrated that a number of years ago that light oils like 
napthalene in the Oregon fir that I was treating, and the only 
timber I tested, had oil one-eighth to one-fourth of an inch below 
the visible penetration. Of course, the fine particles of carbon 
is what give the color and those are so minute, colloidal carbon I 
believe they are called, that they carry in with the oil to nearly the 
full depth, but beyond that there is always found a space that con- 
tains light oil and napthalene beyond the coloring of the wood. 

MR. CHURCH: I think that is a very interesting point Mr. 
Allerton has raised. I would like to know whether he or anybody 
else has made such analysis of extracted oils as would lead them 
to say positively that there is a separation of the lighter portions 
of the oil as the oil gradually penetrates towards the heart of the 
wood. 

MR. ALLERTON: Mr. President, wood is a filter. As a solu- 
tion of zinc-chloride goes in the wood it is filtered out, and always 
you will find a smaller quantity as you go into the wood; as you 
follow the wedge in you will find that the zinc-chloride has been 
filtered, and that the zinc is less in quantity as you go towards the 
center. 

MR. NEWTON: I think the government service at one time 
issued a bulletin in regard to the possibility of fractionating petro- 
leum by capillary tubes. . Whether it was highly successful or not, 
we do not know, but it showed the possibility of at least a par- 
tial fractionation of light petroleum oil through capillary tubes. 
Probably the same laws apply in the capillaries of wood as they 
tried to utilize for the fractionation of oil. How successful that 
was or how it was carried out, I don't know, because as I remem- 
ber it now, the bulletin gotten out was mere progress report on 
some work that was not yet complete. 

THE PRESIDENT: H there is no further discussion, we will 
go on to the next number of the program, a paper by Mr. F. J. 
Angier, Timber Treating Engineer, the Kettle River Company, 
Consulting Timber Treating Engineer, C, B. & Q. R. R. Company, 
on "Some Results Obtained in this Country in Prolonging the 
Life of Railway Cross-Ties by Preservative Treatment as Shown 
by the Records that Have Been Kept; and a Better Method of 
Keeping These Records." 

Mr. Angier then read his paper, as follows: 
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*• 

SOME RESULTS OBTAINED IN THIS COUNTRY IN PRO- 

LONGING THE LIFE OF RAILWAY CROSS-TIES BY 

PRESERVATVE TREATMENT AS SHOWN BY THE 

RECORDS THAT HAVE BEEN KEPT; AND A 

BETTER METHOD OF KEEPING THESE 

RECORDS. 

This very interesting subject was assigned to me by your 
Program Committee. Please note that results are wanted "as 
shown by the records that have been kept." Perhaps more re- 
liable results could be obtained if we would ignore the records 
entirely and rely upon the memories of men of observing minds 
who, for many years have made a study of the life of timber, but 
who .have neglected to keep book records. I mean that nearly all 
records of treated cross-ties kept for a period of eight or more 
years, are more or less inaccurate, or at least have so many un- 
certainties hanging over them as to be wholly unreliable. This 
may be illustrated by the record the writer attempted to keep for 
a railroad company for a period of ten years, and which is ex- 
plained in detail in another part of this paper. 

After all the trouble and expense of keeping this record, the 
results showed that only 102,000 ties out of a total of more than 
five and one-half million — less than 2 per cent — had been removed 
for all causes. On one division this record shows five ties removed 
in ten years, although 435,000 had been put in track. You say this 
is absurd: then of what use is this record? It is needless for me 
to say to you that it was discontinued and another method adopted 
to ascertain the life of treated ties. This will also be explained in 
another part of this paper. 

The writer has been unable to find any very reliable records 
of treated ties that have been in track for any reasonable length 
of time. The opinion of those who have given some thought to 
the subject, is that well treated ties will resist decay from two 
to four times as long as the untreated wood. Much depends upon 
the location of the ties and the method of treatment. An un- 
treated pine tie in the South lasting two years, may give a life 
of four or five years in the North, and in the arid States this same 
tie may possibly resist decay for eight or nine years; so whenever 
we speak of the life of ties, we must not overlook this very im- 
portant factor. 

In considering the maximum life to be obtained from a tie, 
the mechanical wear upon it is also a very important factor. It 
is certainly a waste of money and energy, as well as a very fool- 
ish thing to treat a tie to resist decay for twenty or twenty-five 
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years, when we know or expect its mechanical life to be only 
one-half as long. 

The general average of the life of white oak ties (not treated) 
reported by twenty-two well-known railroads of the Northern 
States, located both east and west of the Allegheny mountains, 
is eight and one-fourth years, according to a report made by the 
American Railway Engineering & Maintenance of Way Asso- 
ciation. The figures taken into account in this average were sup- 
posed to represent the life of ties which had failed by natural 
decay and not by rail cutting. In the Southern States the life 
of white oak ties is said to average five or six years. 

Mr. W. L. Breckinridge, Engineer Maintenance of Way of the 
C, B. & Q. Railroad, says the average life of untreated white oak 
ties on that road is ten years; white pine is about five years. He 
further says that about 90 per cent of all their untreated ties fail 
account of decay. 

The Atchison, Topeka & Santa Fe Railroad has been treating 
their cross-ties perhaps for a longer time than any other railroad 
company. They have always kept some kind of a record, and 
these records show an average life of about ten and one-half years. 
In a recent letter received by the writer from Mr. Geo. E. Rex, 
manager of the Tie & Timber Department of the Santa Fe Rail- 
road, he says that they have not prepared a statement during the 
last two years, owing to the unsatisfactory information they had 
at hand. 

A statement taken from the Chicago & Eastern Illinois Com- 
pany's records, made December 31st, 1909, shows only 9J/2 per 
cent removed, account of decay, from a total of 111,816 ties treated 
in the year 1899. From a total of 1,647,605 ties laid during the 
years 1899 to 1909 inclusive, the records show only 1.1 per cent 
removed due to decay. This record was made by placing a dating 
nail in each tie as treated and laid, and depending upon the sec- 
tion foremen to hand in correct reports of ties put in and taken 
out of track. It has proven a very unsatisfactory method of 
keeping a record and doubtless many inaccuracies occur. 

A committee that investigated the treated ties on the Illinois 
Central Railroad, reported that red oak, gum and beech, treated 
with zinc-chloride will last at least double that of white oak ties 
in the South, and equally as long as white oak in the North; and 
that the percentage of failures so far found is less than white oak 
in all localities. 
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The following is taken from a paper written by Mr. C. T. 
Barnum, appearing in the Journal of the Western Society of 
Engineers for June, 1910: 

"Propetly creosoted ties can be made to last until destroyed 
by mechanical wear, and if protected against this wear can be 
made to give twenty to thirty years' service. With the proper 
kind of treatment, a pile can be made to last from twenty to 
twenty-five years. The L. & N. R. R. Co. in 1882 used large 
quantities of creosoted piles, stringers and caps, in the construc- 
tion of trestles and docks, in the vicinity of Pensacola, Fla. All 
of this material gave a service of over twenty-five years. 

"The Forest Service has estimated that proper preservative 
treatment will increase the life of ties over 200 per cent, poles 
100 per cent, posts 300 per cent, piles 700 per cent, mine props 
400 per cent, and lumber 300 per cent. These figures are made up 
of the average estimates of treated and untreated life for the 
various forms all through the country, and under all conditions, 
so they naturally give merely an indication of the results of treat- 
ment which, in specific instances, may be much more or less than 
the general average." 

Mr. Octave Chanute said that when he began work in timber 
preservation, about twenty-four years ago, they followed the Ger- 
man practice of injecting about one-third of a pound of zinc- 
chloride in a cubic foot of timber, and obtained an average life 
of eleven and one-half years with hemlock and tamarack ties. 
Since then we have ascertained that the Germans, in their ex- 
tended experience, have increased the dose to one-half pound per 
cubic foot, and with that we are now obtaining results (now ten 
years old) which promises a life of fourteen to seventeen years in 
the track. 

He further stated that if creosote be thoroughly injected into 
wood with the full-cell process, the results which have been ob- 
tained in Europe show that a life of twenty to twenty-seven years 
can be obtained. But there is one element there which does not 
obtain in this country. The rolling stock on the European rail- 
roads is light; the weight per wheel is limited to about 10,000 
pounds, while the weight of our modern freight cars is much 
greater. For instance, a car weighing 49,000 pounds and carrying 
100,000 pounds will give wheel pressures of about 18,000 pounds 
per wheel. Those weights are all producing mechanical wear, so 
that the ties, whether treated with zinc-chloride or creosote, are 
going to be destroyed by mechanical wear sooner than by decay. 

The writer fully realizes that it is the practice in this country 
to inject a minimum amount of preservative, or at least to en- 
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deavor to inject just enough to counterbalance the life of a tie 
from the standpoints of decay and mechanical wear. This happy 
medium is what we are all striving for and desire, but is it not 
possibly that we are making a mistake in treating with what we 
call "empty cell processes"? We know that thousands of ties 
are being treated with small doses of creosote, in many instances 
ranging from twelve to twenty pounds per tie, with only a super- 
ficial penetration. With many of our inferior woods now being 
used for cross-ties, the heartwood remains practically untreated, 
and with the more refractory woods, even the sapwood is not 
entirely impregnated. With such treatment are we not going to 
be very much disappointed in the life obtained? 

In "Track Deformations," written by G. Cuenot, Chief En- 
gineer, Paris-Lyons-Mediterranean R. R. Co., and translated by 
W. C. Cushing, in reference to pine, spruce and beech, he says: 

"These woods season rapidly and are capable of absorbing 
a quantity of creosote sufficient to render antiseptic the small 
amount of sap which still remains after seasoning (about 20 per 
cent). But it is necessary to creosote to refusal, which requires 
the employment of at least 55 pounds of antiseptic liquid for 
a tie of 8.53 feet; under these conditions tiie sap is, so to speak, 
surrounded by creosote, and any fermentation is impossible. With 
a smaller dose, the sap not being given immunity, enters into 
fermentation, and decay commences; this has been observed when 
the amount of creosote is reduced to 35j^ pounds. 

"We will cite only one case to show the influence of creosot- 
ing to refusal: Of 1,152 beech ties, injected after this manner, 
and placed in track in 1877, all were as sound in 1896 (nine- 
teen years after placing them) as on the first day, while 1,204 ties 
placed in 1899 on the same line, which were only injected with 
37]/^ pounds per tie, were entirely decayed, in the proportion of 
35 per cent, at the end of six years." 

October 1, 1900, 550 red oak ties, treated with one-third pound 
of zinc-chloride per cubic foot (in this case solution was made 
of such strength that treatment was carried to point of refusal) 
were placed in track near Mystic, South Dakota, on the C, B. & 
Q. Railroad. These ties were inspected by Mr. J. H. Waterman, 
Superintendent Timber Preservation, on October 9, 1910, aften ten 
years' service. Mr. Waterman says: "Not one tie has been re- 
moved for any cause. The rail has been changed once or twice. 
The ties are laid on a 3 per cent grade and a 12 degree curve. 
From the surface appearance they will last at least five years 
more, and I will be disappointed if 50 per cent are not in track ten 
years from this date." 
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These ties were treated by the writer and received exactly 
the same treatment as were given all other ties at that time, but 
it should be understood that the climate around Mystic is com- 
paratively dry; and further, the ballast in which the ties were 
imbedded is limestone, which in itself absorbs more or less mois- 
ture and thus affords protection to the ties. 

April 17, 1894, sixty hackberry ties were laid in track just west 
of Gillette, Wyo., on the C, B. & Q. Railroad. They were treated 
with zinc-chloride by the Santa Fe Railroad Company and shipped 
to the Burlington. A careful record has been kept of these ties, 
and when last inspected by Mr. Waterman (October 6, 1910), he 
says: 

"Originally there were sixty ties placed in track. Twenty-five 
per cent are still in track and apparently in a good state of preser- 
vation. They have been in track now over sixteen years." 

This is another case of ideal climatic conditions. If these 
same ties were placed in track in Illinois, or in Texas, the results 
would have been altogether different in all probability. 

The Committee on Wood Preservation of the American Rail- 
way Engineering & Maintenance of Way Association, in their 
1909 report, gave some preliminary deductions based on state- 
ments received from thirty-six out of thirty-nine members of the 
association who were selected as likely to possess information 
relative to the life of treated timber: 

(1) "Creosoting may be relied upon to preserve piles from 
twenty to twenty-five or more years, if they are injected with 16 
to 24 pounds per cubic foot. 

(2) "Creosoting at present cannot be relied upon to preserve 
ties more than fifteen and one-half to nineteen years, an absolute 
maximum, unless the ties are protected against mechanical de- 
struction. If badly injected they perish from decay in five to 
twelve years. 

(3) "Burnettizing, when well done, can be relied upon to 
preserve ties from ten to fourteen years. The amount of injec- 
tion varies with the proposed subsequent exposure. In arid cli- 
mates one-quarter pound of dry zinc-chloride per cubic foot may 
give good results. In moist and warm climates not less than one- 
half pound per cubic foot should be injected. There are great 
differences in the thoroughness with which the work can be done. 

(4) "The zinc-creosote process has been too recently intro- 
duced (1904) in this country to give definite conclusions; it has 
given ties a life of twelve to eighteen years in the track in Ger- 
many." 
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In another report by this same committee they say that un- 
treated white oak ties last seven to twelve years, pine five to 
eight years, chestnut eight and one-half years, cedar fifteen years, 
tamarack five to six years, hemlock five years, cypress seven to 
nine years. Seventy-five to 98 per cent of white oak ties fail from 
decay, and 2 to 25 per cent from rail and spike cutting; 75 to 90 
per cent of other ties fail from decay, and 10 to 25 per cent from 
rail and spike cutting. 

Mr. W. A. Clark, Chief Engineer of the Duluth & Iron Range 
Railroad Company, says: "In the fall of 1890 we placed in our 
main track 256 ties, of which eighty-five were white pine, eighty- 
five tamarack and eighty-six red Norway, all treated by what I 
understand was the Wellhouse process. The track in which they 
were placed was at the time single track, but the road was shortly 
afterward double-tracked and the grade at this point revised so 
that many of the ties were damaged and could not be used over 
again at that time. After double-tracking, these ties were in our 
north-bound track, which carries our light trains to the mining 
districts. A few of these ties were only removed the past season, 
but nearly all of them had been removed by 1908. We estimate 
that the average life of the ties which were not damaged when 
the double-tracking was done was about fifteen years. I might add 
that the ties had been seasoned since the winter previous before 
treating, and they were laid in gravel ballast, which is frozen 
solid probably an average of five months in the year, which might 
account for part of their long life.*' 

KEEPING A RECORD OF TIES. 

For ten years it was the practice on the Burlington Railroad 
to drive a dating nail in every treated tie. The first eight years 
the nails were driven by the section men after the ties were laid 
in track, and the last two years the nails were driven at the treat- 
ing plant after the ties were treated. The head of the nail bore 
the imprint of the year in which the ties were treated, and was 
for the express purpose of enabling the management to keep a 
record of treated ties. Without a nail or mark of some kind, 
there is no practical way of knowing at any future time whether 
the tie was treated or untreated, or whether it had been treated 
.one, two, or more years. 

There are nearly 1,500 sections on the Burlington System, 
and each section has a foreman in charge. In keeping this record, 
every section foreman was required to make a monthly report 
showing the number of ties put in and taken out of track. They 
were obliged to show the year treated by examining the dating 
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nail, and also to state why they were removed, whether because 
of decay, rail cut, burned or broken. 

From the foregoing it can be readily seen that, for a correct 
and complete record, everything depended absolutely upon 1,500 
section foremen. The average section foreman is not a clerk, and 
not much dependence can be placed upon him to give in reliable 
data. Even were he able to make the finest kind of a report, he 
will be unable to decipher the figures on the heads of thousands 
of rusty and battered dating nails, and he either guesses at the 
correct date, or writes on his report "illegible." Then again, no 
matter how many letters of instructions are written, or how often 
you talk in person to these men, there will be thousands of ties 
placed in the track without dating nails in them, and other thou- 
sands erf UNTREATED ties bearing dating nails which should not 
have been driven in them. 

For the sake of argument, we will assume that every section 
foreman sends in reports absolutely correct; that whenever he 
removes a tie he puts in another, and in every case he shows the 
year treated correctly. Under such conditions, what kind of a 
record have you when every tie contains a dating nail? A tie is 
a tie, it matters not whether it is made of oak, pine, chestnut, 
cedar, maple, beech, or any one of fifteen or twenty other kinds 
of wood. Your record then cannot show which kind of wood is 
giving the longest life. There may possibly be some particular 
kind of wood that is giving only one-third, or one-half the life of 
other treated wood, but how are you going to know from the 
record? Your record shows that so many ties are taken out each 
year, some for decay, others for rail cut, breakages, etc., but does 
your record show that gum ties are breaking in greater numbers 
than elm, or that maple ties are being destroyed much more by 
rail cutting and spiking than beech or ash ties? Does it show 
whether zinc-chloride will preserve a tie as long as creosote, or 
that five pounds of creosote per cubic foot of timber is as eco- 
nomical as eight or twelve pounds? These are some of the ques- 
tions you want answered, and they never can be answered by 
simply putting a dating nail in every tie, and depending upon the 
nail and the section foreman to give you a correct report. • 

After an experience of ten years with such a record, the Bur- 
lington abandoned it and adopted the following method: 

The Burlington System is divided into nineteen divisions. On 
each division there is placed from 1,000 to 5,000 specially treated 
ties.. (A description of one test track of 1,000 ties will illustrate 
the method.) The ties were carefully treated and marked as shown 
in the following table: 
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Note that each kind of wood, as well as each kind of treat- 
ment, is designated with nails. A careful record is kept of every 
charge of ties treated and used in this test, to show the details of 
the treatment as to seasoning, steaming, pressure, vacuum, etc., 
as well as the amount of preservatives injected. Whenever a tie 
is removed, it cannot be disposed of until permission is given 
from the timber treating department; its location in track is de- 
termined by the blue-print record reproduced herewith. Here it 
will be noticed that the ties are placed in one continuous stretch 
of track, and alternated with the different kinds of wood, and with 
the different methods of treatment, and with untreated ties. 

This test need be made but once in ten years. The record 
will show not only the relative lives of treated and untreated ties, 
but also the relative lives of the different kinds of wood and the 
different processes of treatment, not only from the standpoint of 
decay, but also from a mechanical standpoint. It will show 
whether a cottonwood, a poplar, or a pine tie will fail from de- 
cay or JFrom rail and spike wear sooner than a birch, or a tama- 
rack, or a hemlock, etc. Again, only nineteen section foremen, 
instead of 1,500, are required to look after these tests, and being 
so few in number, a representative of the timber treating depart- 
ment personally inspects each* test track once a year or oftener, 
as the case may require, and sees that the nineteen foremen 
understand and are properly looking after these tests. The 
general manager, general superintendent, superintendent, and 
others are all personally interested, and have handed down explicit 
written instructions to all concerned. Suitable stakes with copper 
plates mark the beginning and ending of every test track. 

Of course, it must be assumed that the ties in each of these 
nineteen test tracks fairly represent the conditions of service and 
life of ties over the particular district in which they are located. 
In selecting the locality for making the tests, average conditions, 
as much as possible, should be considered. Two or more test 
tracks may be located on each division if it is found that climatic 
conditions vary to any great extent. The method is certainly 
simple and inexpensive, and is believed to be much more accurate, 
and a great improvement over the old method of placing a dating 
nail in every tie. 

To put a dating nail in every tie treated on the Burlington 
(about 2,300,000 per year) would cost in round figures $8,000.00* 
a year for labor and material. In ten years this would amount to 
$80,000.00. To make the special tests, placing 5,000 ties on each 
division once during the ten years, would cost about $5,000.00. 
The saving in ten years would therefore be $75,0OO.CJp, plus interest. 
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THE PRESIDENT: Before we begin the discussion of this 
paper, Mr. William A. Fisher has a paper here on some results 
from treated ties along the South Atlantic Coast. 

Mr. Fisher then read his paper, as follows: 

I have here a statement of some results that may be interest- 
ing, because I believe this is the first time they have been made 
public to the credit of coal tar creosote. 

In the spring of 1887, there was treated for the A. C. L. R. R. 
Company a test lot of about 250 North Carolina, longleaf pine 
cross-ties, the work being done by the Wilmington Cteosoting 
Company in one of the pressure cylinders which it was then oper- 
ating in that city. This company has since gone out of existence 
and the more valuable parts of the plant moved elsewhere. In 
June, 1887, these ties, divided into two lots, were placed in the 
main line of what is now the Wilmington and Weldon division, 112 
near Goldsboro, North Carolina, and 140 near Halifax, in a light 
sandy loam. At the time of our latest report on these ties, in 
September last, over sixty per cent were still in use as originally 
laid, and a large proportion of these were said to be good for 
several years more of service. No record concerning these ties 
has been kept, and no one could say with certainty just what 
preservative material was used. It has been maintained by some 
interested people that the ties in question were treated, liot with 
dead oil of coal tar, but with so-called wood tar creosote (a ma- 
terial obtained by the distillation of pine wood), and in order to 
settle the question, a chemical examination of a piece of one of 
the ties was ordered. This work was done by one of the best 
known firms of public chemists in the South and they reported: 

"We beg to advise that we have made a careful examination of 
the creosote oil which we extracted from the piece of cross tie 
received from you, and we find that the oil consists of the 
heavier portions of coal tar creosote. Of course, in the long 
exposure which has elapsed since these ties were creosoted, the 
lighter and more volatile portions of the dead oil have evaporated, 
leaving behind a high percentage of the napthalene and anthra- 
cene constituents." 

These ties were, of course, of an excellent grade of timber and 
contained but little sap wood, else they would not have given the 
long term of service which has been gotten from them. The 
greater part of the ties which have been removed have been 
taken out on account of rail-cut, though a very few were re- 
moved because of decay. 
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THE PRESIDENT: These papers are now open for discus- 
sion. I believe we have quite a number of railroad men present. 
They can add something of value to. this discussion. 

MR. ROLLINS: I understood from Mr. Fisher's paper that 
they found some napthelene in these ties, and I would like to 
have that reaffirmed, because I might have misunderstood him. 

MR. FISHER: That was the report of the chemist who made 
the analysis. 

THE PRESIDENT: I believe that recently Mr. Waterman 
made an examination of some ties placed in the track by the Bur- 
lington. Will you tell us the results of that investigation? 

MR. WATERMAN: Mr. President, Mr. Angier referred to 
those red oak ties that were laid in the track at Mystic. Mystic 
is near Deadwood, South Dakota. They had been in ten years. 
They were treated, as he said, with zinc-chloride. He treated 
them at the plant which was then at Edgemont. I made a care- 
ful examination of the ties with the roadmaster. There were 
550 ties originally laid in the track and, as Mr. Angier has quoted 
me, they are still there, not one of them having been removed 
notwithstanding the fact that for at least three or four rail lengths 
the ties showed on the face of them that there had been a car or 
engine off the track, still not one of them had mashed down, 
and they were all in a good state of preservation; and as I also 
say in my report, I will be disappointed if in ten years I go or 
some one else goes there and do not find at least fifty per cent 
of them in the track. 

Now, referring to the other ties I examined on the division 
lines west and at two points on the lines east where the ties were 
lain as per this diagram which you find in the paper which Mr. 
Angier prepared, I found this, that all the inferior woods, every 
one of them, especially beech, birch, soft maple, and hard maple, 
gum, Cottonwood, and poplar, that was not treated, every one of 
them showed decay. You will note if you examine this diagram 
carefully that they are laid promiscuously, or at intervals, all 
through the treated ties, and they all showed more or less fungi 
on the end of the ties. I wish I could have had a kodak. Next 
year when I go out to inspect them I am going to take a kodak 
along and take some pictures, and if I live long enough till you 
have your next meeting, I will bring the pictures with me to 
show you the result. 

Every one of these woods, as I say, showed more or less 
decay. At Galesburg, we took out one tie and I will be disap- 
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pointed if ninety per cent of the inferior woods that are laid in 
these experimental tracks are not taken out in two years on ac- 
count of decay. Right side of them the ties treated with different 
processes were in a good state of preservation, not one of them 
showing any decay at all. The only suggestion I would make if 
any of you gentlemen want to make a test similar to this, is to 
put all your untreated ties together in one rail length. I will 
explain to you why. I don't know whether I told Mr. Angier this 
or not, but this is what you will find: If you have a treated tie 
laid in the track and then an untreated tie and then a treated tie, 
if the treated ties are in a good state of preservation, they carry 
the load for the untreated tie. If the untreated tie becomes de- 
cayed or has more or less mechanical wear, it would not come out 
as soon; you wouldn't have to take it out of the track so quickly 
as if all the untreated ties were laid together. I think most of 
you will say that this is practical and is the fact. I believe that 
if the beech ties, the birch ties, the cottonwood ties, and the 
other ties that were untreated had been laid in a string, laid one 
after the other one, two or three rail lengths together, that every 
one of them would come out in less than two years. 

THE PRESIDENT: Mr. Parminter, you have had occasion to 
get around and observe results obtained in this country. Let us 
have the benefit of some of your observation. 

MR. PARMINTER: Mr. President, I don't think that I can 
offer you anything in the way of data. As to the longevity of 
treated ties and untreated ties in any particular place that would 
bear on this subject, I could perhaps give you some data in re- 
gard to the lasting qualities of some of the ties that have been 
put in by the plants in the South. In Mexico, there are several 
instances of ties being in for ten, twelve or fourteen years. As 
to treated lumber, I saw an instance about eighteen months ago 
of a bridge taken out on a Mexican road that was put in in 1871 
and the plank were still there about half worn in two, and they 
still have them. They showed no signs of decay. There are 
some ties that were put in in Mexico City in 1898 that are still 
there. That is about all I know about it. 

MR. TAYLOR: We are still using ties put in in 1876. That 
is the longest life we have got. There has always been a good 
deal of contention among the water gas tar people, the petroleum 
tar people and the creosote tar people as to what kind of oil they 
were treated with. For the sake of all of them, we have not 
decided. 
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THE PRESIDENT: Mr. Chanute, I believe a year or so 
ago you had occasion to make an examination along this line. 
We would like to hear from you. 

MR. CHANUTE: We find, as Mr. Angier found, that the 
great trouble is in keeping the records. The Rock Island and 
the Sante Fe kept their records pretty well for a number of years, 
but finally some of them were burned up and the roads moved 
their offices, and the records became jumbled. The C. & E. I. 
Ry. are now keeping a very good record. The great trouble is to 
get the railroad men to keep accurate records. 

MR. PARMINTER: Can't Mr. Rex or some one else familiar 
with it tell us something about that test track down there? I 
think that would perhaps be interesting. 

MR. REX: I guess Mr. Parminter refers to the Texas track 
put in by the government in 1902. A section of track was picked 
out where decaying conditions were considered the very best of 
any point on the Santa Fe system and put in ties both treated and 
untreated and by all processes then in use and all the timber that 
is used in this country. Ties were shipped there from the North 
treated by Mr. Chanute, Mr. Angier, the Santa Fe with the vari- 
ous processes, and the International Creosoting Company, and the 
last report that was made on that track was in July, 1909. A great 
many of the ties, of course, were taken out. The ties were put 
in first without tie plates and with small rails, and a great many 
of the failures were due to mechanical wear. A little personal 
examination of that particular piece of track will give the people 
interested in the treating business a better insight into what is 
good and what isn't good, than almost any piece of track I know 
of. Unfortunately for the experiment, it was before the days of 
creosoting of ties, and there are no creosoted ties in this particular 
piece of track. 

We expect to make the inspection of this track about the 
seventh of next month, and I would be very glad to hear of any- 
body that would like to spend the time and go over this piece of 
track with us. We have seven or eight people who have ex- 
pressed a desire to go. If any one will take the time to go down 
and see that piece of track, we would like v^ry much to have them 
with us. 

(For Report of Committee, see page 236.) 

MR. BURKH ALTER: Mr. President, I would like to ask if 
it would not be a good idea or if it would be possible before the 
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proceedings are published, to get some member of this party, 
all of which are competent, to write his opinion after the investi- 
gation for publication in the proceedings. I think it would be of 
great value to the Association. What do you think about that, 
Mr. Rex? 

MR. REX: The Association might appoint a. representative 
on behalf of the Association to accompany us on this inspection. 
We would be very glad to co-operate with him in making a report 
for the Association. 

THE PRESIDENT: I believe, Mr. Burkhalter, that the time 
is coming, and that soon, when this Association will have to have 
representative committees on the various topics along that line, 
and others, which committees will make certain investigations 
during the year ^nd report their findings to the Association. That 
is something that has never been done, but I believe the Associa- 
tion will come to that in the near future. I would like to ask Mr. 
Pooler, of the Chicago, Milwaukee & St. Paul, to tell us something 
of their experience. 

MR. POOLER: Mr. President and Members of the Associa- 
tion: We have been using treated ties on our road since 1902, but 
it was not until 1906 that we began keeping a regular record. I 
think some of the first ties that were put in were not marked at 
all, but in 1906, we got up a book in which we are trying to show 
all of the treated ties of each kind placed in track each year, and 
number taken out, of each year's treatment. 

I have recently taken up the tie business on our road, and since 
then have been giving a good deal of attention to treated ties, and 
am not entirely satisfied with our treated tie records up to this 
time. We have met with the same difficulty which Mr. Angier 
spoke of; that the Section Foremen and others in charge of track, 
do not seem, to be able to give us accurate records of treated ties 
taken out of track. We have been marking these ties with nails. 
At first we depended on trackmen to drive the nails into the ties 
at the time the ties were placed in track. Later on, and for the 
last two or three years, we have been having the nails driven into 
the ties at the treating works, which is a very much better plan. 
But I am convinced we will never get an accurate or satisfactory 
record until we take certain pieces of track and keep a record not 
only of the treated ties, but of the untreated ties. Last year we 
laid considerable second track with zinc treated red oak ties. It 
is my intention to start a record, of say, one mile of that track 
where the ties are laid "out of a face;" that is, continuously, and 
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keep an accurate record of the year the ties are taken out oi 
track and cause of removal. 

I suppose Mr. Weiss has told you about the tests he is mak- 
ing with our ties at the Forest Products Laboratory at Madison, 
and we hope for good results from this test. I will say, however, 
that it is my intention to keep up the old record already begun 
and do all I can to get it accurate; but in addition to that, I want 
some pieces of test track on different portions of our system 
where climatic and ballast conditions vary as much as possible, 
and hope later on to have some reliable information to report at 
future meetings of the Association if I am fortunate enough to be 
present. 

MR. CHANUTE: That calls to mind an illustration of the 
trouble we have in getting returns from the section foremen. In 
1882 we treated forty-nine ties; I think it was for the Santa Fe 
Road by the Wellhouse Process. They were laid at La Hunta, 
Colo., and we examined them fifteen years later, finding forty- 
four still in the track. The supervisor told the section foreman 
to be very careful of the small brass tags nailed on to the ties. 
A couple of days afterwards, upon returning to his office, he found 
a little package on his desk, and upon opening it he found all the 
small brass tags. This is the kind of results you get from some 
section foremen. 

MR. POOLER: I would like to ask the Association, Mr. 
President, if there is any better way of marking the ties than 
with nails. The difficulty appears to be that nails become rusted, 
so that the marks cannot be read when ties are taken out of 
track. The nails we use have a small letter, showing the kind of 
treatment, and a figure indicating the year in which the tie was 
laid in track; but roadmasters tell me the men cannot read these 
figures, and in some cases probably do not take the pains to clean 
off the top of the nail. We have used tags, but they did not prove 
a success. I have thought if we had nails with heads of different 
shapes to show the different kinds of treatment, it would be a 
help. 

THE PRESIDENT: Has any one anything to offer on Mr. 
Pooler's question with reference to something better than the 
dating nail? 

MR. REX: In answer to Mr. Pooler's question, I will say 
that I made an examination of a piece of experimental track on one 
of our southern divisions. We have resorted to experimental 
sections, one section on each Superintendent's division, for the 
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keeping of our records. We take a regular section foreman's 
section and keep a complete record of that. The representative 
of the treating department first makes a thorough inspection of 
that section, making a record of all ties found in the track and 
follows that up of course by seeing that the section foreman on 
that particular section marks all ties put in thereafter. The par- 
ticular section that I speak of was of interest on account of the 
subject Mr. Pooler brought up. On that section, the Rio Grande 
division, where conditions are ideal, of course, they have very 
little dampness. I have found on examination of those ties, a 
great many of the old treated ties put in when we first started our 
Las Vegas plant, those ties were all marked with a stencil on the 
end of the tie; we marked all our ties up to 1900 with a stencil 
on the end, and we quit marking ties in that manner on account of 
trouble we had in beating up the end of the ties by the section 
men — but to my surprise and gratification I found, for instance, 
in that particular section six, I believe, 1885 ties, with the sten- 
cil on the end of those ties as clear as a bell. We found ties in 
that section for every year since 1885. In 1888, we found, I think. 
176 ties. Mr. Taylor was telling me today that he had just ex- 
pected to start the marking of all ties with a stencil on the end, 
and I think he is making one of the wisest moyes he ever made 
in adopting that stencil. As supplementary to the experimental 
section, all of us who are going to bore and dap ties through a 
machine, will find it well worth the extra money to put on an 
automatic stencil and as the ties pass through, stencil them on 
the end. I realize, of course, that the value for inspection during 
the life of the tie will be small on account of the fact that most 
railroads have the ends of the ties covered nowadays with bal- 
last, but with the date of insertion of the tie recorded on the end, 
I feel it would well pay for the money spent to stencil the ties, 
and when they do come out we will know when we put them 
in. 

MR. WATERMAN: I would like to know how many railroads 
represented here use the dating nail or other marks on every tie 
they treat or put in the track. That is, is it the practice, or have 
they abandoned it and are they using it just on experimental 
sections? 

THE PRESIDENT: I would like to ask Mr. Gibson what 
the results have been on the Great Northern and Northern Pacific, 
and you mijrht incidentally answer Mr. Waterman's question in 
that connection. 

MR. GIBSON: T don't know very much about the Great 
Northern, but the Northern Pacific have just been in the tie treat- 
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ing business for three years, and up to the present have been 
marking the treated ties by putting in a dating nail on every tie 
treated. The practice, however, I understand, is to be stopped, 
and sections over the different divisions in the system will 
have the dating nails placed in the treated ties and the record kept 
in small sections, such as Mr. An|?ier described on the Burlington. 
I believe that is the only way to keep an economical and correct 
record, because if it is left to the section foremen who go and 
come every day, they don't care very much whether the nails are 
in or not, and the results you get are very poor. I don't know 
that there is anything else I can say on this subject. 

THE PRESIDENT: Do you know what experience the Great 
Northern have had? 

MR. GIBSON: I know that they have been in the habit of 
placing dating nails in treated ties on the Great Northern. 
Whether they are doing that or not now, I cannot say. They did 
that for years at their treating plant, and as near as I can find out 
they still continue the practice. 

THE PRESIDENT: I would like to ask Mr. Sterling what 
the practice is on the Pennsylvania, and what results they obtain 
on the Pennsylvania with treated ties. 

MR. STERLING: Speaking first of untreated ties, it was the 
practice for a short time to put dating nails in practically all ties, 
but it was found that this was unnecessary and did not give definite 
results. The present policy with untreated ties is to use dating 
nails only on selected stretches of track. When we began treat- 
ing it was decided to put dating nails in all treated ties, for the 
first few years, at least, and this has been done up to the present 
time. In this connection we went a bit further than is customary, 
and are marking the nails with the species as well as the year: 
that is, for gum the nail is stamped "G-U"; for red oak, "R-ll." 
etc. That is mainly to save the trouble of cutting the end of the 
tie to see what it is. After being in the track for some years you 
know how difficult it is to tell the specie owing to the creosote 
and accumulation of dirt and cinders. 

The point was brought up here as to the life of dating nails, 
that they corrode and after a long period of years become illegible. 
That, of course, is true with the ordinary galvanized nail. While 
in Germany I looked into this question, and in examining ties that 
had been in track from fifteen to thirty years found that as one 
looked down at the nail it seemed impossible to tell the year on 
it, but bj' getting down and digging out the dirt there were ver> 
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few cases where the figures could not be read, although most of 
the nails were badly corroded. On coming back home we ar- 
ranged, in order to be on the safe side, to have our nails double 
galvanized. Whether that is going to do any particular good or 
not, it is too soon to say, but it is our practice at present to have 
the nails very heavily galvanized and the stamp deep and clear, 
and I am hoping we will be able after twenty-five or thirty years 
to read it. (Applause.) 

MR. WATERMAN: Who puts the nail in? 

MR. STERLING: They are put in as the ties are loaded on 
the cylinder cars before treatment. 

THE PRESIDENT: I believe Mr. Weiss is to give or should 
give us the benefit of his observations as to the results obtained in 
prolonging the life of railroad ties in this country. , 

MR. WEISS: My observations, Mr. President, are gained 
only very indirectly. I would not be in a position to talk authori- 
tatively on that subject. We are trying, However, to get some 
authenticated data, and have a number of test tracks that have 
been and are being laid in various parts of the country. There is 
one down in Texas, referred to by Mr. Rex; there is one in 
Alabama, constructed by the Tennessee Coal and Iron Company, 
in which the ties are treated by various preservatives; one on the 
Northwestern Railroad near Janesville, Wisconsin; another out 
in Maywood, Washington, treated and laid in co-operation with 
the Northern Pacific; but none of these tracks, with the possible 
exception of the one in Texas, have yielded so far any definite 
results. So the only information I could give you would be in- 
formation gained from various firms, which, I believe, has already 
been dwelt on by the various members of this Association. 

MR. DAVIDSON: Mr. Chairman, we have been treating ties 
about seven years. We started in with the Wellhouse process, 
used it four years and then commenced to treat with a mixture 
of zinc chloride and creosote oil. We have been using up to the 
present time a dating nail, but we hope to change that in the 
near future. The results have been satisfactory, but seven years 
is too short a time to get any definite information. The kind of 
ties that we use are largely made of hemlock and tamarack. Ties 
made from these two species of wood in our territory did not 
last over four or five years untreated. The ones treated by the 
Wellhouse process some years ago are still in the track. We feel 
very much encouraged, and we hope that those treated by a 
combination of zinc chloride and creosote will even give us better 
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results than the ties treated by the Wellhouse process. I may say, 
however, that nearly all of our treated ties are put in dry track 
in Minnesota, Nebraska and Wyoming. Fortunately a large por- 
tion of our line runs through the woods, where ties are cheap, 
and in that part of the country we use local ties that are picked 
up along the right-of-way, and the ties used in this territory are 
not treated. We think that a good thing to do, because the ties 
used in the wooded district can be gotten so readily and the cost 
of distribution is small: whereas those used in Nebraska and 
Wyoming the cost of distribution is quite a figure in the ultimate 
cost. 

THE PRESIDENT: If there is no further discussion on this 
subject we will go to the next topic, which will be a talk by Mr. 
E. A. Sterling, of the Pennsylvania Railroad, on "Timber Supply 
in Relation to Wood Preservation." 

MR. STERLING: Mr. President and Gentlemen: It is not 
the fault of our very able and active Secretary that you do not 
have a written paper from me and thus be saved from listening to 
an extemporaneous talk, and really I don't know what the title is. 
Since Mr. Angier asked me to say something about what railroads 
are doing in forestry I can perhaps outline that first, but I would 
hesitate about writing a paper on the subject, because, to be per- 
fectly frank, the railroads have done very little, and if I said what 
I really thought, it might not be mteresting or complimentary to 
some of us. 

To briefly review the situation, the forestry propaganda in this 
country started on a very unstable basis, namely, saving the in- 
dividual trees, and that immediately led to planting trees. As 
soon as it was realized that the forests were becoming depleted, 
the first thing that railroads or any one else thought of doing was 
to plant trees. Therefore we can go back quite a number of years 
and find results or rather experiments along the planting line. 

Confining it entirely to railroads, we find that the Illinois 
Central, Frisco, Michigan Central, L. & N., Pennsylvania, Boston 
& Maine, and several other roads indulged in various sporadic 
attempts to plant trees; in some cases on a large scale, but for the 
most part only experimentally. Here in the Middle West hardy 
catalpa was the favorite species; and, as you all know, there has 
been all sorts of talk about catalpa as a tie proposition. The re- 
sults up to the present time are not much to the credit of catalpa, 
and without going into details it is certain that the anticipated 
results have not been achieved. In the East the Pennsylvania 
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started the black locust boom, which failed to materialize because 
of the damage by borers. 

My feeling about forest planting is simply that it is a mighty 
good thing to do when .a railroad has waste land for which it has 
no particular use. It is a good object lesson to the farmers, and 
if the plantations are successful they will net a fair return on the 
investment and furnish a limited supply of ties and timber some 
time in the future. The main point, however, is that no amount 
of planting, whether done this year or within the next ten years, 
will in any way solve the problem of railroad wood supply or 
avert the timber crisis which it is all too evident is due. In other 
words, it would not be possible for the individual railroads to 
plant enough trees to supply their timber requirements;, and even 
if they could, the critical period of scarcity and high prices would 
come before any of the trees now planted would reach maturity, 
unless by some miracle the dreams of the catalpa and eucalyptus 
enthusiasts should come true. 

Aside from the planting, there has been very little done that 
could be called real forestry. Some of the railroads have now 
undertaken to preserve the timber lands which they acquired 
through land grants and otherwise. The Southern Pacific, in 
northern California and southern Oregon, still have quite large 
areas of good timber from which they can cut mature trees. 
The Northern Pacific has been co-operating with the Govern- 
ment for some years with a view of finding how best to handle 
their Western holdings and provide a source of ti6 supply at the 
Eastern end of their lines. Across the border the Canadian Pa- 
cific has withdrawn very large forest areas from sale, and while 
they are not practicing forestry in the true sense, they are trying 
to keep out fire, and provide at least a reserve timber supply. In 
the East, the Delaware & Hudson have put about one hundred 
thousand acres in the Adirondacks under management, have es- 
tablished nurseries and are planting trees in the Adirondacks and 
on some of the coal lands in Pennsylvania. 

On the Pennsylvania Lines East of Pittsburg and Erie, the first 
forest planting was done in 1902, and a technical forester's office 
established four years later. Briefly reviewing the Work, the plant- 
ing policy first inaugurated has been continued, but with radical 
changes in methods and in the species used. The aim is to 
utilize the Company's waste lands, and the work has been ex- 
tended until about 4,100,000 trees had been planted up to the fall 
of 1910. In conjunction with the planting work, a large nursery 
has been established, in which not only the forest seedlings are 



Digitized by LjOOQIC 



142 Seventh Annual Meeting 

grown, but a large amount of ornamental stock for right-of-way 
and station ground planting. Since the Company holdings include 
small areas of timber land, these wood lots have been cut over with 
the view of increasing their productivity and in order to show the 
local land-owners what can be done with second growth hard- 
wood. Throughout Pennsylvania, white pine and other valuable 
timbers were taken out years ago, and the forests are now made 
up largely of second-growth hardwood which has been injured 
by fire and wasteful cutting. By giving thought to the future, de- 
veloping a market for various kinds of material, and logging 
these little areas carefully, it has been demonstrated that a small 
profit can be made, the basis of a valuable future crop secured, 
and the land left in much better condition than it was before. 

As forest or timber problem now appears to us, after attempting 
to work it out for the Pennsylvania, the essential step is bigger 
and broader than any of these things I have mentioned. It is 
mainly this: That if the the railroads, as the largest wood con- 
suming corporations in the country, taking as they do, about 20 
per cent of our total timber output, are to provide against future 
scarcity and prohibitive prices, and if they wish any assurance of 
getting good timber fifteen or twenty years hence,, there is evident- 
ly only one way to do it, and that is to buy mature timber land in 
fee. Now, this may seem foolish to some; it would be foolish for 
some railroads, because it is an individual problem with every 
road; but generally speaking, I believe that it is the only safe 
and sound policy which can be followed. The Eastern roads, 
of course, have considerable supplies ahead, particularly since 
they have taken up wood preservation and can utilize beech, 
birch, maple and gum, and various woods which heretofore were 
of no value. But even with that, the time is soon coming when 
they must go South for more and more of their supplies, and if 
they are going to keep on getting ties and lumber in' the quan- 
tities desired and at reasonable cost, it is certain that they must 
own their own land and cut their own timber by conservative meth- 
ods which will give successive crops. It is not only possible, but 
practical and economical and, while forest management on a long 
time basis is perhaps still far off in this country, we must eventually 
come to it as they have in Europe, and by postponing it we clearly 
invite disaster. 

This question of timber supply is a vital one to everyone in 
charge of commercial or railroad treating plants. The commercial 
plants, perhaps, are the least interested because in many cases the 
timber is merely turned over to them for treatment; but some 
one must furnish this timber, and on the question of supply 
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hinges the life of the plant. The railroads operating their own 
plants have the bugbear of supplies always with them, yet all that 
they have done to perpetuate a timber supply could be written 
on a postage stamp. The Santa Fe, for example, builds a big 
plant down at Somerville in the loblolly region, and proceeds to 
turn out four or five million ties a year, or the equivalent. The 
result will be that the consumption of the Santa Fe plant, to- 
gether with that of other consumers in the same region, will soon 
clean out the loblolly pine in the whole Somerville territory, 
and sooner or later the plant will have to shut down or be moved, 
or the material freighted for a very long distance. 

The Somerville situation is mentioned merely as a typical case, 
and what applies there would hold true elsewhere, with 
modifications. Now, why couldn't a railroad like the Santa Fe, or 
any other road similarly situated, own and manage their own timber 
lands in the vicinity of their plants? From the Government figures 
and other statistics which are available, we know that seventy- 
five to one hundred thousand acres of lobolly pine would pro- 
duce a million ties per year for all time under conservative man- 
agement, and probably at less cost than the same ties could be 
bought in the open market at the rapid advance in prices. Timber 
land ownership by railroads is an economic proposition which 
could be worked out in conjunction with their creosoting plants, 
and the same would be true to a greater or less extent of the larger 
commercial plants. 

In many parts of the South the longleaf pine is the prmcipal 
species and, owing to its slow growth, it is not as attractive from 
the standpoint of long-time management as loblolly. In nearly 
every railroad's territory, however, there are timber lands which 
could, after a study of the situation, be handled profitably, and if 
every road big enough and strong enough would look ahead and 
plan where its supplies are to come from, they would not only 
save a lot of money, but do a great deal of good to the country as 
a whole. This problem, of course, is purely commercial in its 
inception, but in addition to that, we all have some patriotic 
feeling and appreciate the fact that our virgin timber lands, par- 
ticularly in the South, will not last indefinitely. The whole con- 
servation movement has a basis and an aim which we as American 
citizens cannot ignore, and by doing our share toward the con- 
servation of the timber and building up our policy on a commer- 
cial foundation, I believe we will be not only helping ourselves 
as individuals and corporations, but the nation as well. (Applause.) 

THE PRESIDENT: If there is no further discussion we will 
go to the next paper on the program, which will be by Mr. J. T. 
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Logan, President of the National Lumber & Creosoting Company, 
Texarkana, Arkansas, entitled "General Review of Timber Treat- 
ing in This Country with Special Reference to Causes that Have 
and Are Retarding Its More Universal Adoption." 

Mr. Logan then read his paper, as follows: 



GENERAL REVIEW OF TIMBER TREATING IN THIS 

COUNTRY WITH SPECIAI^ REFERENCE TO THE 

CAUSES THAT HAVE AND ARE RETARD- 

ING ITS MORE UNIVERSAL 

ADOPTION. 

This subject is an interesting and important one, both from com- 
mercial and economic standpoints. 

The fact that the use of treated timber in this country has in- 
creased by leaps and bounds during the last six years is shown by 
statistics compiled by our Government, with which we are all familiar, 
as well as by the large number of busy treating plants now in operation, 
as compared with the relatively small number of thirty in existence 
in the United States in the year 1904, when I became engaged in the 
occupation of wood preserving. A wonderful development it has been. 

This means that many railroads who only a few years back were 
using untreated ties and bridge timbers, and thereby advancing their 
date of grief, by aiding the work of rapid consumption of our forests, 
are now employing a broader and more economical policy with the 
above mentioned results. It is apparent, therefore, that the eyes of 
many who are studying the questions which the welfare of railroad 
operations involve, are opening to the facts that the utility of wood 
preserving along the right lines is no longer doubted by the practical 
and well informed, and that the adoption of wood preserving measures 
at the same time renders material aid to the vital work of forest 
conservation now being so commendably prosecuted by our Depart- 
ment of Agriculture. 

This praiseworthy awakening on the part of those directly at in- 
terest would be less significant as an indication of the future propor- 
tions of the wood preserving industry of this country could it be said 
that all these new converts were only experimenting, or merely grasp- 
ing at straws, figuratively speaking, in an effort solely to prevent 
their sinking, when the date of the exhaustion of our forests is an- 
nounced. The concrete situation, however, is different, and the ad- 
vance steps referred to, calculated to prolong our forest supply, as 
well as to yield to the investor handsome and almost immediate 
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returns on the increased outlay for treated timber, have resulted from 
sound reasoning of comprehensive men at the head of progressive 
corporations. The theses of the Chanutes, Kruttschnitts, Mudges, and 
other Nestors of this country, in the great science of wood preserva- 
tion, which a decade back were viewed somewhat humorously, and 
referred to by shallow minds as fads of theorists, have come to be 
accepted as axioms by the intelligent student of economics. The 
persistent efforts of these far-sighted pioneers are now redounding 
to the welfare of the less discerning. 

On the other hand, however, though the general user of forest 
products in locations causing exposure to the elements are realizing 
at a creditable rate the merits of various well established processes of 
wood preservation, and concede that the increased life afforded by 
their employment warrants the increased initial cost of treated ma- 
terial, many potent factors are yet militating against its universal 
adoption, even where logical policies demand it. 

These causes serving to retard the more general adoption of tim- 
ber treating in this country at this time, will probably not be entirely 
eliminated at any early date. They are of various characters, and 
each case would require individual analysis to furnish an intelligent 
exposition. 

It must be remembered that men intrusted with the managements 
of railway properties are endowed with varying degrees of practical 
knowledge of the questions confronting them, as well as of the requisite 
qualifications to solve wisely these questions. Some of these men, too, 
are imbued with ambitions tinged with selfishness which cause them to 
unconsciously, perhaps, ignore the no longer debatable economic meas- 
ure of using, under average conditions, properly treated timber, and 
to continue the reprehensible practice of exerting every effort solely to 
the end that during their brief regime the expense of operation shall 
represent the lowest possible percentage of earnings, regardless of the 
permanent welfare of the property entrusted to their care. By such 
methods the grappling with future problems created by this false 
economy is left to the succeeding management. This practice too 
strongly predominates among many, and operates to the detriment of 
wood preserving development. There are also managers so unfor- 
tunate as to have to work under a hand to mouth policy financially, 
which calls for the cheapest material, and who would employ the most 
economical methods, were conditions such as to enable them to adopt 
that course. 

Then again the fact that many of the oldest users, and most ardent 
advocators of treated material in this country are from time to time 
changing their standards of treatment, thereby lending the appearance 
of experimenting to their operations, tends to prolong the doubt in the 



Digitized by LjOOQIC 



146 Seventh Annual Meeting 

minds of others of less experience, who have under consideration the 
problem of what is the logical plan to adopt. This condition is doubt- 
less a retarding factor in the more universal adoption of wood preser- 
vation. 

Furthermore, though regardless of the foregoing, it cannot be con- 
sistently said that the use of treated timber is being alarmingly re- 
tarded, the list of woods recognized to be of long life in their natural 
state, will no doubt for many years play their part in opposition to the 
wood preservers' argument. It would be unreasonable to expect the 
universal adoption throughout this country of treated ties and other 
timbers in the near future, even though every consumer should 
strongly endorse that policy when conditions render same economical, 
and their preparedness financially to put same into effect clearly shown. 
So long as long leaf heart pine ties are available in the extreme South 
at reasonable comparative cost, redwood ties on the Pacific coast, 
cedar in a few of the Lake States, Bois D'Arc in southwestern Texas, 
and the scattering white oak in the Central West, South and East, we 
may look for their continued use in an untreated state by lines travers- 
ing the sections in which they are produced. 

Finally, with all due respect to the Wood Preservers* Association, 
of which I have the honor of being a charter member, and with no 
disposition to utter one word of unjust criticism upon its worthy ahd 
meritorious work, it occurs to me there is little official matter in the 
proceedings of its conventions calculated to enlighten the user of 
forest products along practical lines in wood preserving, and to con- 
vince him of the merits of legitimate work by proper methods. The 
most demoralizing and dangerous elements to meritorious wood pre- 
serving in existence today are such make-shift concerns as those 
bearing to our worthy institutions the same relationship which the 
notorious quacks . bear to the medical profession. The public is af- 
forded means of detecting the quack and shunning him, and this 
Association's mark of condemnation it seems should be placed on 
"coffee pot" and "paint brush" methods, being exploited by concerns 
posing under the dignified names of "Creosoting** and "Wood Pre- 
serving" companies. One carload of the meretricious bogus product 
of these "get rich quick" concerns, by its early proven worthlessness 
can influence hundreds adversely to their own interest, and to that 
of the legitimate wood preserving industry. Such concerns should 
be branded as things apart from our profession, and this Association 
I am convinced should go on record accordingly, and in its practices, 
and by the roster of its membership live up to such principles. 

If our calling is a worthy one, its dignity should be protected by 
this Association in clear cut terms straight from the shoulder, that 
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the more universal adoption of wood preservation may be less re- 
tarded. 

THE PRESIDENT: The Program Committee has held, as 
my paper is along the same line, that I should burden you with it 
at this time. 

President Beuhler then read his paper, as follows: 

REVIEW OF DEVELOPMENT IN THE TIMBER TREAT- 
ING INDUSTRY. 

Timber preservation has not been developed from any one 
process, but from many; it has included the elimination of those 
not bringing results, the retention and development of those show- 
ing results, and the addition of new processes. 

The first authentic report on timber preservation was probably 
that of a special committee appointed by the American Society of 
Civil Engineers in 1880, which report was published in 1885. This 
special committee discussed the various processes in use at that 
time, in great detail, and prepared a number of tables showing the 
results obtained; and it is interesting to know that a great many 
of its conclusions are accepted today by those conversant with 
the subject. 

I will not attempt to review in detail the development of all 
the processes in use in 1880, but will confine this paper to the 
two basic processes, namely, burnettizing and creosoting, as prac- 
tically all those in use today are either the developed basic proc- 
esses or modifications of them. 

The burnettizing process was patented by Burnett in 1838. The 
original mode of application was to steep the timber in an open 
tank. Burnett, however, soon adopted the "Bethell" method of 
placing it in closed retorts, thus forming a partial vacuum in 
order to remove all the air and sap, and then injecting the liquid 
under pressure. • 

The Burnett process was introduced in the United States at 
Lowell, Massachusetts, in 1850, and was there worked by the 
Bethell method until about 1862. It seems to have been quite gen- 
erally used in the *50s by a number of railroads, but with indiffer- 
ent success. In fact, these failures caused its abandonment for a 
time and the substitution of the old "Kyan" process, or use of 
chloride of mercury. 

The special committee, after a thorough investigation of these 
failures, reported as follows: 
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"1. Original imperfections in the 'Bethel' process. The partial 
vacuum did not properly clear the timber of sap. This has since 
been improved upon by previously steaming the timber, to liquefy 
and vaporize the sap, before the vacuum is applied. 

"2. It was probably a mistake to select bridge timber for 
this experiment; imperfectly as the work was done, it would have 
proved a far greater success if it had been applied to cross-ties. 

"3. Operating upon unseasoned timber. As practiced in 
Europe, burnettizing is exclusively applied to seasoned timber. 
This being generally imported from a distance,- has a chance to 
dry in transit; or if cut in the vicinity of the works, it is piled up 
for several months before treatment, or is thoroughly steamed, so 
that the water may evaporate and make room for the solution. 
Moreover, it is also well dried before using to prevent the zinc 
from washing out. As a confirmation of this view it may be men- 
tioned that while the bridge timber did not last well, several sets 
of switch ties which had been cut about eight months and sea- 
soned, were burnettized at Owego, for the road department of 
the Erie Railway, and laid in its tracks with the result that nine 
years afterward they did not show a particle of decay. These ties 
have been lost sight of since, but your committee has in its pos- 
session an oak tie, one of a lot of two carloads, seasoned and 
burnettized at Owego, which lay in the track at Susquehanna sta- 
tion for seventeen years, and is almost perfectly sound today. 

"4. Insufficient pressure. It has been suggested that the pres- 
sure ought to have been some 200 pounds per square inch and 
continued eight hours, instead of four. This might have produced 
somewhat better results, but it is believed that the last cause, which 
remains to be mentioned, more fully accounts for the partial want 
of success. 

"5. Undue haste in treatment. In accordance with the usual 
railroad practice of never ordering materials until they are impera- 
tively required, the timber was not procured until the bridge which 
it was intended to rebuild was about ready to come down. Then 
there was great haste; the burnettizing works were hurried up, 
and the timber went straight from the stump into the cylinder, 
and from that into the bridge, with very imperfect treatment. A 
pressure was applied to the operatives, instead of to the cylinder, 
and as a result the timber was *put through* without sufficient 
preparation, some of it hard frozen in winter. 

"It has been found, however, both in this country and in 
Europe, that when zinc solutions are employed, weak enough not 
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to injure the strength of the timber, they are likely to wash out 
under the action of rains and moisture, and to leave the timber 
unprotected. This is quite well shown by the ties on the Chi- 
cago,- Rock Island & Pacific Railroad, which are decayed and 
exfoliated on. the outside." 

The following is a summary of the various causes of failure 
brought out by the special committee: 

First — Class of material treated. 

Second — Condition of seasoning. 

Third — Use immediately after treatment, instead of allowing 
timber to season. 

Fourth — Insufficient pressure. 

Fifth — Too much haste and consequent ppor work. 

Sixth — The leaching out of the salt. 

It is along these lines that the burnettizing process has been 
developed. Engineers today do not advocate the treatment of 
bridge timbers, nor, in fact, any timbers, with a solution of chlo- 
ride of zinc, such treatment being confined principally to ties. 
, The value of preliminary seasoning is realized, and at present 
few ties are treated without it. It is also known that, in order 
to obtain the best results, it is absolutely necessary to dry zinc- 
treated timber after treatment. 

The writer agrees absolutely with the fifth cause for failure 
as reported by the special committee, that is, "undue haste, and 
consequent poor work,'* which probably has had more to do with 
failure then and now than any other cause. 

It is now realized that the sixth conclusion in the report of 
the special committee was correct, and profiting by this knowledge 
the burnettizing method is not condemned, but its use has been 
restricted. At present only certain timbers are treated with zinc 
chloride and more care is exercised in the selection of the uses and 
localities for which it is recommended. The fact that zinc chlo- 
ride is a good preservative and the cheapest, warrants its continued 
use, provided discretion is exercised. It would be as foolish to 
pay the additional cost for creosoting ties in arid countries, as it 
would be to try to economize by the use of zinc chloride in 
swampy countries. 

The strength of the solution to be used was mentioned in the 
report of the special committee, and it was concluded that too 
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great a strength caused timber to become brittle. This is true 
today and a 5 per cent solution is probably the strongest now in 
use. 

The strengths of the solutions vary from 2 to 5 per cent, de- 
pending on the character of the timber to be treated; naturally, 
the denser the timber the denser the solution. 

The Bethel process, or creosoting, was invented and brought 
into use in 1838 by Mr. John Bethell, of England, and in his 
discussion c{f the paper by Mr. H. P. Burt, in 1853, he made the 
following remarks: 

"Experiment proved that oil of tar, or creosote, was perhaps 
the most powerful coagulator of the albumen (of wood), whilst it, 
at the same time, furnished a waterproof covering for the fiber, 
and its antiseptic properties prevented putrefaction. If, then, the 
operation of injection was well performed, there was every reason 
to anticipate the perfect success of the system. He found that by 
forcing at least seven pounds of creosote oil into each cubic 
foot of timber the process was perfect. * * * For railway 
work seven pounds per cubic foot would suffice, but for marine 
work it was better not to have less than ten pounds per cubic 
foot. 

"He was inclined to prefer the employment of porous timber; 
it absorbed the creosote more rapidly — was more perfectly satu- 
rated — was cheaper in its first cost and when properly prepared 
would last longer than heart of oak or any other very solid tim- 
ber. * * * 

"The best timber for use was young, growing wood, thoroughly 
dried; if it was fresh cut, or had been floated, so as to saturate the 
pores with water, there was great difficulty in creosoting it. 
* * * 

"Mr. Bethell had experienced so much difficulty in procuring a 
proper quality of oil of tar that he was compelled to establish 
manufactories and to distil it to suit his own purposes." 

Speaking further of its use and success, the special committee 
reports that: 

"As a protection against marine worms (the Teredo Navalis 
and Limnoria Terebrans) creosote is the only known preserva- 
tive, and if there be enough of it injected it is thoroughly efficient. 
All other substances which have been tried have failed, but the 
success of creosote has been established by abundant evidence all 
the world over. 
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"The English have found ten to twelve pounds to the cubic foot 
sufficient in their harbors. The Dutch and Belgian engineers use 
about the same. But the French, relying upon a series of very 
careful experiments, extending over a series of years, by Mr. A. 
Forestier, consider that about nineteen pounds to the cubic foot 
is required in their harbors in order to be quite safe against the 
teredo. This latter quantity has been used in this country by Mr. 
J. W. Putman for piles exposed along the Gulf of Mexico, and it 
seems probable that the higher temperature of the sea water and 
consequent greater activity of the teredo in the French and our 
own Southern harbors requires a more thorough impregnation 
with creosote than in the northerly waters to afford immunity. 

"The conditions under which creosoting is done in England 
differ from those in this country in two important particulars: 

"1. The English operate upon seasoned timber, which, as it 
is chiefly brought from the islands of the Baltic, from Norway 
and from Sweden, generally reaches them some five or six months 
after it is cut, and frequently remains stacked up some months 
more after arrival before it is creosoted. All the English engi- 
neers specify that *the timbers shall be thoroughly dry before 
being creosoted,* while in this country we have almost invariably 
operated upon freshly cut timber, full of sap. 

"This has led to steaming the timber previous to its injection 
with creosote (as well* as with the metallic salts), in order to 
vaporize the moisture and make room for the solution. There are 
several methods of effecting this steaming, covered by a number 
of patents more or less meritorious, but the committee has in- 
cluded them under the general head of steaming in describing 
some American experiments. 

"It is understood that steaming is now also used abroad, 

particularly in Germany, even when seasoned timber is injected, 

it being considered a valuable improvement upon the original 
process of Mr. Bethell. 

"2. Creosote is cheap and abundant in England, while it is 
comparatively scarce and dear in this country. This, together 
with the higher price of labor and the longer time required to 
operate upon freshly cut timber, has made creosoting so much 
more expensive here than in England that in a majority of cases 
calculation showed that it was cheaper to let the timber rot and 
to replace it than to go to the expense of preparing it against 
decay. 
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"This condition of affairs brought about a considerable num- 
ber of inventions and experiments to circumvent the foreign expe- 
rience and to make a little creosote perform as much as a grtait 
deal. None of these can be said to have been successful, and it 
is one of the anomalies which at first much puzzled your commit- 
tee that the record of creosoting experience in this country should 
chiefly consist of failures, while the process is a thorough success 
in England." 

In this short comment on creosoting, the special committee has 
dealt with all questions of importance, namely; 

The quantity of creosote; 

The character of the creosote; 

The kind of timber to be treated; 

The conditions of timber best for treatment; 

, The best method of seasoning the timber efficiently. 

It is by reason of a better understanding of these questions 
that the art of creosoting has developed. Differences of opinion 
will be found on all these matters, but nevertheless the art, as a 
whole, has progressed. 

Timber must be protected against decay, attacks of land and 
water insects, and, for some uses, it must be water-proof. In 
order to answer properly any of these questions, one must have a 
thorough understanding of decay, of the characteristics of the 
insects to be guarded against, of the timber itself, and of the 
preservative. 

In order to answer properly the question in regard to the 
quantity of creosote to be used, it is necessary to know whether 
the timber is to be preserved against decay, against mechanical 
destruction by insects, or whether it is to be water-proofed. 

If it is to be protected against decay, the locality in which it 
is to be used must be known, as well as the climatic conditions. 

If timber is to be protected against marine insects, it is neces- 
sary to know whether it is to be used in Southern or Northern 
waters. 

If it is to be water-proofed, it is necessary to know for what 
uses it is intended, and its characteristics. 

The cause of decay is now generally understood, and the 
proper quantity of creosote necessary for its prevention is receiv- 
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ing considerable attention. Owing to the increased cost of creo- 
sote oil, and its comparative scatcity in the United States, proc- 
esses have been developed in the past few years in which small 
quantities of oil are used, which it is claimed will produce the same 
results as the larger quantities used in the past. 

These processes are now commonly known as the empty-cell 
processes. The older process is known as the full-cell process, and 
its advocates claim that in order to preserve timber effectually it 
is necessary to use enough creosote to fill the cell structures. 
They also claim that the desire to reduce the cost of preserved 
timber by the use of smaller quantities of oil has produced cer- 
tain patented processes the claims for which cannot be fulfilled. 

Advocates of the empty-cell process claim that it is only neces- 
sary to paint the cell walls to prevent decay, and that, by their 
special process, it is possible to fill the cell structure completely 
with oil, and then withdraw most of it. Thus the cell structure is 
virtually painted with a small quantity of oil. 

It is not the writer's intention to go into this controversy, and 
he will only state that it is known that timber can be preserved 
by the full-cell process. 

All the information we have today as to the value of creosote 
as a preservative is based on the resistance to decay of timbers 
which have been treated by the full-cell process, and whether it 
will be possible to reduce the cost by the use of smaller quantities 
of oil is still an open question. It will only be answered when 
sufficient time has elapsed to demonstrate thoroughly its efficiency 
by actual experience. It is to be hoped, however, that this endeav- 
or to reduce the cost of preserving timber will not lead to false 
economies, and, consequently to false impressions of a good 
preservative. 

In the protection of timber against marine insects in South- 
ern waters, present experience would indicate the use of at least 
from eighteen to twenty pounds, and in some timbers as much as 
twenty-six pounds of creosote oil per cubic foot. If the timber is 
to be used in Northern waters, from ten to sixteen pounds per 
cubic foot is advocated, depending on the character of the timber 
to be treated. 

There are certain purposes for which timber is used today, 
such as the modern wood block pavement, in which that quality 
which makes creosote a good preservative is of less importance 
than that which makes it a good water- proofing material. 
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When creosote was first used in the United States to preserve 
timber for paving purposes, it was thought that it was only neces- 
sary to prevent decay, and specifications were based on experi- 
ence with creosote in preserving timbers for ties and other pur- 
poses. These specifications naturally called for an oil similar to 
that which had been most effective in such preservation. It was 
soon found, however, that something more than a preservative 
was necessary. The timbers absorbed large quantities of water, 
expanded greatly, and destroyed the surface of the roadway. The 
natural development was to increase the quantity of oil used; 
this eliminated the trouble for a number of years, but it was 
discovered that in a short time the oil disappeared from the tim- 
ber, absorption again took place, and trouble from expansion and 
contraction necessarily followed. This led to a study of the 
creosote itself, not only as a preservative for paving blocks, but 
also for timber, for it was naturally thought that if it disappeared 
from paving blocks, it would also disappear from timber. This 
deeper study into the preservative itself has developed it consid- 
erably. 

It is now customary to differentiate the oils into those suitable 
for the preservation of timber, for paving blocks, and, possibly, 
for the protection of timbers against marine insects. 

It is now generally conceded that the higher boiling constitu- 
ents of the oil are the valuable ones, and whereas formerly high 
percentages of tar acids and naphthalene were specified, it is now 
customary to require low percentages of both. In fact, although 
early specifications called for not less than 10 per cent tar acids 
and 40 per cent naphthalene, those of today demand not more than 
5 per cent of the former and 25 per cent of the latter. 

When this oil is to be used for the treatment of paving blocks, 
the allowable tar acids are cut down to 1 to 2 per cent, and the 
naphthalene to 10 to 12 per cent, but where the timber is to be 
protected against marine insects, it is still customary to use oils 
with large percentages of naphthalene, for experience seems to 
prove that the best protection is afforded by oils of lower gravity. 

Due to the development of creosote oil and its increase in 
gravity and viscosity, another question of importance was pre- 
sented to the wood preserver, namely, the characteristics of the 
timber itself. 

It was discovered that oils would penetrate certain timbers 
more easily than others, thus the timbers could be classified, those 
in each group having about the same factor of absorption. 
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Mr. F. J. Angier, formerly Superintendent of Timber Preserva- 
tion of the Chicago, Burlington & Quincy Railroad, who has made 
a thorough study of this particular question, divides the timber 
into three groups, which he classes A, B and C: 

Class A absorbing less than 22 per cent in volume; 

Class B absorbing between 23 and 30 per cent; 

Class C absorbing more than 30 per cent. 

In Class A he places such woods as red oak, pin oak, beech and 
tamarac; in Class B, sweet gum, chestnut, sycamore and poplar; 
and in Class C, tupelo gum, shortleaf pine, cypress, birch and 
Cottonwood. 

Another classification which must be made is that of sea- 
soned and green timbers. There seems to be no difference of 
opinion at the present time as to the fact that it is best, in all 
cases, to air-season timber before treatment; but conditions are 
such that this is not always possible, especially in the case of 
structural timbers. Almost all railroad ties in use today are being 
air-seasoned before treatment, but practically no bridge or Struc- 
tural timbers, and conditions are such that probably it will never 
be possible to air-season such timbers. I understand that more 
railroads are doing this now. Necessarily, then, some method 
must be devised to season them artificially. The writer will 
not * attempt to go into the details of all the various methods 
in use today. Investigation has shown that if timber is to be 
treated with an oil it should be seasoned in oil, and if it is to be 
treated by a water solution it should be seasoned in a bath of 
steam, precaution being taken not to steam it at too high a pres- 
sure nor for too long a period, as excessive steaming materially 
reduces its strength. 

I have attempted to bring out the important lines along which 
the art of timber preservation has developed, and it will be noted 
that this development has been practically that of the original 
basic process, namely, burnettizing and creosoting. 

Another development, which I wish to review briefly, is that 
of the modified basic processes, which are, with one exception, a 
combination of creosote and zinc chloride. The exception is the 
"Wellhouse" process, which is a combination of zinc chloride, 
tannin and glue. 

There are three processes which use a mixture of zinc chloride 
and creosote as a preservative, namely, the Rutgers, Allardyce 
and Card processes. 
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In the "Rutgers" process these two liquids are injected in a 
mixed condition, the object being to maintain a uniform mixture 
by regulating the gravities of the two liquids so that one will 
remain practically suspended in the other. This method, while 
still in use to some extent abroad, has very little success in the 
United States, and I know of no plant now operating under this 
process.. 

The "Allardyce" process is a two-action process, the zinc 
chloride being injected first and then the creosote oil. 

In the "Card" process, which is practically new, having only 
been patented in March, 1906, the creosote is injected, mixed with 
the zinc chloride, the mixture being maintained under pressure 
by a centrifugal pump. 

These processes, undoubtedly, have considerable merit and 
will prove successful, providing the zinc chloride penetrates to 
the heart of the timber and the creosote sufficiently to act as a 
plug to prevent it from leaching out. 

The heartwood of certain timbers seems to resist penetration 
by creosote alone, although it is susceptible of penetration by 
zinc chloride. The main objection to the injection of zinc chloride 
alone is, as stated before, that the uses of timbers so treated are 
restricted, due to the fact that the zinc, being a soluble salt, soon 
leaches out. This objection is overcome if the leaching can be 
prevented, and to do this the creosote oil is injected. 

There seems to be little question but that these processes are 
of more value than straight Burnettizing, but it is never claimed 
that they are as effective as straight creosoting. Their cost is 
slightly more than Burnettizing and slightly less than creosoting. 
For the preservation of railroad ties in properly selected terri- 
tories they are undoubtedly of great value. 

I have endeavored to give a brief history of the development 
of wood preservation. I have abstained entirely from the use of 
figures in showing this development, and have attempted to bring 
out only those phases of the question which to me seemed to be 
important. 

THE PRESIDENT: Is there any discussion on these two 
papers? 

Next is the paper by Mr. Townsley on the subject of "Benefits 
Derived From Attending the Annual Meetings of the Wood Pre- 
servers' Association by Members of the Association." 
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Mr. Townsley then read his paper, as follows: 

BENEFITS DERIVED FROM ATTENDING THE ANNUAL 

MEETINGS OF THE WOOD PRESERVERS' ASSOCIA- 

TION BY MEMBERS OF THE ASSOCIATION. 

It is characteristic of men to separate into groups or classes, 
according to their different occupations or amusements or other 
interests. It is noticeable that foreigners resident in our cities 
are apt to live in one quarter of the city and in that quarter they 
attempt to reproduce, in some degree, the conditions which existed 
in the fatherland. The same spirit is found in Americans who 
for any reason leave their native city and go elsewhere to live. 
They meet people from their own city, who were strangers at 
home, and they find a bond of interest in the mere fact that they 
came from the same place. New York City possesses a flourish- 
ing Ohio Society, having a large list of members who at one time 
lived in the Buckeye State. 

In all sections of the country and at all times of the year we 
find people interested in the same line of business, meeting for 
the purpose of becoming personally acquainted with their com- 
petitors (whether friendly or not), for the purpose of discussing 
topics of general interest, so that all may better understand the 
conditions affecting their common interests in the various sections 
of the country, and the good that these people derive from these 
meetings is in direct proportion to the interest they take in their 
business; and the knowledge that they carry away from these 
meetings is in direct ratio to the knowledge that they bring to 
the meetings. 

It is unnecessary for me to even begin to enumerate the dif- 
ferent associations with which we are all more or less familiar, 
and many of which we are members of, but in my opinion there 
is no association which offers to those who attend its meetings 
better opportunities for giving and receiving valuable information 
than the Wood Preservers' Association. The members of this 
Association are by the very nature of their business scattered 
over the entire United States, oftentimes located at remote and 
comparatively small towns, where there is little or no oppor- 
tunity to come into personal contact at frequent intervals with 
others in the same business. Each of these operating men is 
attempting to solve a most intricate and complex problem, often- 
times with inadequate equipment, and all too often without the 
cordial support of his superior officers. This is especially true 
in the case of wood preserving plants owned and operated by the 
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railway companies. During my experience in this business I 
have seen a number of men at different times placed in charge of 
wood preserving plants, who had had no previous experience — who 
were like the Indian children — thrown into the water and expected 
to swim — if they swam it was all right — if they didn't, they were 
probably no good anyway. It is needless to say here what a 
foolish system that is. A man in charge of a timber treating plant 
needs all the information that can be secured. If he is a com- 
parative newcomer in the profession he lacks the personal ac- 
quaintance with others at other points, which would, if possessed, 
justify him in writing for advice. He hesitates to approach in 
that manner, men of whom he knows nothing; he hesitates to go 
to his superiors and ask for information, and if he does he is 
very apt to find that they, too, know nothing of the practical end 
of the business. He is obliged to begin practically at the begin- 
ning of things and work out the solution on the ground, although 
his neighbor a few hundred miles away has, by reason of longer 
experience, succeeded in solving some of the problems that per- 
plex the newcomer. 

The preservation of timber is important, not only because of 
the increased life given to it when placed in service, but because 
of the conservation of our timber resources; but the investment 
in chemicals and labor cannot possibly begin to show returns 
within the normal life of untreated timber used under similar 
conditions) and I question whether there is another department 
in the railroad service that would be permitted to spend money 
year after year without the management knowing in the beginning 
and currently that the very best information and the very best 
methods and appliances were provided. 

In the recent Russian-Japanese War the Japs surprised the 
civilized world with their methods of organization. This was 
especially true in their care of the health of their soldiers. The 
percentage of fatalities from disease was enormously reduced as 
compared with the percentage in our own army in the war with 
Spain, due to the fact that the Japs took advantage of the latest 
and best scientific information to be found anywhere in the world 
and applied that information in the handling of their armies. 
The Japs have been accused of being imitators; and so they are, 
and why should they not be imitators? Within the last fifty years 
they have come out of barbarism and have taken their place in 
the front rank of civilized nations. Why should they not have 
taken the best in the world as they found it, rather than to have 
gone back to the beginning and worked out each problem for 
themselves? 
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Why in the timber treating business should any beginner 
start at the beginning of things and go over a path that has been 
worn smooth by scores of others? One of the best ways of 
exchanging information is by getting together at more or less 
frequent intervals the men who are engaged in the practical op- 
erating end of the timber preserving business, where they may 
exchange their views as to the most economical or most satis- 
factory methods of handling labor, or the mechanical appliances 
required in the operation of a plant, or where they may discuss 
the peculiarities of the various kinds of timber, or discuss the 
effect of seasoning or time of cutting on timber intended for use 
under varying conditions. 

There is no fixed law which governs the application of any 
treatment. The method must be varied according to its own 
peculiarities, these conditions varying according to the conditions 
under which the timber is cut or seasoned, or the method may 
vary according to the conditions under which it is to be used. 
There is no universal rule which can be applied, which emphasizes 
the importance and the absolute necessity of an interchange of 
information. This interchange can best occur by coming in per- 
sonal contact and the profits to be gained by the railroads or other 
corporations spending tens or hundreds of thousands of dollars 
year after year are so great that there is no employer today who 
can afford not to send his operating men to such conventions as 
these. In fact, they should take a stand which is directly con- 
trary to the usual position and should direct their operating men 
to go to these conventions, providing them with an expense ac- 
count, and giving them the necessary time and transportation. 

Mistakes have been made and are being made and will be 
made in the application of preservative methods — not due to care- 
lessness, but simply due to a lack of experience. Can you con- 
ceive of the possibility of a railroad authorizing the construction 
of a new line, paying out money year after year for the com- 
pleted work and waiting until the investment is complete before 
taking positive steps to know that the road could be operated — 
that the grades would permit them to haul the required loads? It 
is an absurd idea. Would the engineering staff of a railroad be 
permitted to build a bridge without figuring every possible stress 
or strain — without making borings for the foundations; without 
knowing for a certainty that the factor of safety was great enough 
to guard against disaster? They would not. In these two cases, 
that of building a railroad or designing a bridge, the engineering 
staff is dealing with factors practically all of which can be accu- 
rately estimated. The question of grades is simply one to be 
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worked out in locating the line. It may require a detour to re- 
duce the grade — it may require a tunnel to reduce the grade. 
Either the additional mileage or the tunnel through a mountain 
can be provided by the expenditure of money. In the case of 
the bridge builder his task is one of precision — he knows before- 
hand what the result is going to be. His calculations are checked 
and counterchecked. The stresses and strains are most carefully 
estimated and a full allowance made for emergencies. In the 
case of a timber treating plant the operator is all too often told 
to go and run the plant, turn out so many ties a day or so many 
feet of piling — put in so much of this or that and let it go at that. 

If the normal life of untreated timber is reckoned at five years 
and the expectancy under satisfactory treatment may be reckoned 
at ten years, would it not be wise to take every precaution to see 
that the life of the treated timber exceeded ten yars, if possible, 
rather than to hamper the operating staff and run the risk of the 
treatment failing, thereby bringing the particular process used 
into disrepute or bringing censure on the head of the man who 
applied it, or perhaps creating in the mind of the management the 
idea that all treatment was bad. It is axiomatic that no man can 
know too much about his own particular business; that he can- 
not too thoroughly understand the details, the variations and 
the methods; that the more he knows the better able he is to cope 
with varying conditions, and there is no business where there is 
a greater variation than in the business that brings us together 
at this time. 

If these things could be brought forcibly home to the man- 
agement in charge, believe there is not a man directly interested 
in the operation of a plant or in the exploitation of the wood pre- 
serving business, who would not be instructed to report at the 
Annual Convention of the Wood Preservers' Association as a 
matter of duty. 

SECRETARY ANGIER: Mr. President, Mr. Townsley's 
paper brings out some excellent suggestions. It reminds me of 
the foremen's meetings which were started at the Galesburg plant 
of the C, B. & Q. Railroad in November, 1909. At first these 
meetings were held every week, but later every two weeks. The 
object of these meetings, as stated by the superintendent, was as 
follows: 

"It is hoped to bring up and discuss such matters as will be 
of mutual benefit to all, and thereby promote harmony among 
the men and economy in operation. If each foreman can get an 
idea of what the other foremen are expected to do, through the 
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medium of these meetings, he may line up his forces in such 
manner that his department will co-operate with the other depart- 
ments, which will aid very materially in the operation of the plant. 
It will biing the foremen in touch with each other, so that in 
case of sickness or absence of a foreman for any reason the work 
will not be handicapped or delayed for lack of a competent party 
to take charge of his department. It will teach each foreman to 
understand why it is necessary for him to watch details of his 
work which might otherwise be overlooked and seriously affect 
the operation by throwing another department into confusion. 
Details which one foreman might consider unnecessary would be 
brought up and discussed, and may prove to be of the utmost 
importance to another part of the plant. The work would be 
elevated to a higher standard on account of each one knowing 
why he must do certain things, which he might think is a decided 
waste of time on his part, not knowing what it actually means to 
the operation of the plant as a whole after it leaves his hands. 

"Questions will be taken up and discussed, and each foreman 
is requested to give his views on same with any suggestions he 
may have. It is possible that a foreman in one department may 
be able to give a foreman in another department a suggestion 
which he has not thought of himself, and thereby save him time 
and make his work easier and more pleasant. 

"Improvements will be suggested and put into effect. Mis- 
understandings which are fatal to the efficient operation of the 
plant will be overcome and adjusted." 

Here are a few of the subjects discussed at these meetings: 

Proper marking of ties piled in yard, so they can be readily 
separated for treatment, as distinguishing between the different 
kinds of woods and first and second class ties. 

Classification of timber for treatment, showing the absorptive 
properties of the different kinds of wood. 

The bad effect of permitting dirt, cinders, stones and other 
material adhering to ties during the treatment in the cylinders. 

Piling ties in yard with sapwood up instead of down. 

Treatment of No. 1 and No. 2 ties. 

The use of treated timber to pile ties on in the seasoning yard. 
Untreated timber in contact with the ground decays rapidly, and 
in the case of ties many are destroyed by decay before the upper 
ties can be removed. 
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Injury done by freezing, especially with timber treated with a 
water soluble salt. 

Method of keeping a proper check of ties loaded and unloaded 
from tram cars. 

Determining the cubical contents of irregular forms of ties. 

Use of "S" irons to prevent ties splitting and cracking while 
seasoning. 

Ect., etc., etc. 

Meeting adjourned till 10 o'clock, January 19, 1911. 
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THURSDAY MORNING SESSION. 
January 19, 1911. 

Meeting was called to order by the President. 

THE PRESIDENT: We will take up the regular program 
this morning. The first paper will be by Mr. C. D. Chanute, of 
O. Chanute & Company, on "What Per Cent of Creosote Oil Can 
Be Withdrawn by Subsequent Vacuum?" 

Mr. Chanute then read his paper, as follows: 

"WHAT PER CENT OF CREOSOTE OIL CAN BE WITH- 
DRAWN FROM WOOD BY SUBSEQUENT VACUUM?" 

This subject having been assigned to him, the writer thought 
that the best way to check the experiments made and discussed last 
year would be to make some experiments, more on the order of 
laboratory tests rather than on the commercial order, so the 
following set of experiments were evolved, and which are sub- 
mitted without comment: 

Some thoroughly dried ties were weighed carefully and then 
put in the cylinder, and the door tightly closed. The cylinder 
had a capacity of three ties, and on top of the cylinder at the 
highest end (as the cylinder was on a slight slant), there was 
connected a small pipe extending about a foot above the cylinder, 
so that when filling, the fact that the cylinder was absolutely filled 
could be ascertained, as the creosote was allowed to flow into th^ 
cylinder until it came out of this pipe in a solid, liquid stream, thus 
showing that there was no foam or air left in the cylinder, after 
which the valve just above the top of the cylinder was closed. 

The cylinder was filled entirely by gravity, no vacuum being 
produced before filling, and the creosote was allowed to enter the 
cylinder very gradually so as to produce as little foam as possible. 
There was also a small pipe connected with the bottom of the 
cylinder at the lowest point, which was used to catch all drip- 
pings, as the cylinder was on a slight slant, as before mentioned. 

After filling, a pressure of 100 pounds per square inch was 
applied for three hours, and steam circulated in the steam coil, 
keeping the temperature at 180* F. The creosote was then with- 
drawn as completely as possible, and the ties immediately taken 
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out and weighed, being set in tin troughs on the scales which 
would catch all drippings, and then allowed to stand in the air for 
one hour, still in the tin trough, after which the ties were 
reweighed, and the drippings in the troughs and the drippings 
from the cylinder after the ties were removed, were weighed, so as 
to check the drippings of the ties. In all cases this checked very 
closely. The ties were then returned to the cylinder and heated 
to the same temperature as before removal, and a vacuum of 
25 inches applied for one hour, and this vacuum was obtained in 
about three minutes, due to the small capacity of the cylinder. 

After this vacuum, air was admitted to the cylinder, and the oil 
extracted allowed to run through the small pipe under the cylinder, 
caught and weighed. The ties were removed from the cylinder 
and weighed, being again set in the tin troughs which had been 
cleaned of the former drippings. The drippings from the cylinder, 
and the drippings in the troughs, were weighed to check the 
weight of the ties after the vacuum, and the following results were 
obtained: (See table, page 165.) 



The writer performed some experiments along this line about 
15 years ago, that is, the extraction by vacuum, and obtain about 
the same results, which seem to show that from 5 to 15 per cent 
can be extracted by subsequent vacuum. 
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THE PRESIDENT: This paper is now open for discussion. 
If there is no discussion, we will proceed with the next paper on 
the program, which is entitled "Asphaltic Oils as Applied to the 
Preservation of Railroad Ties," by F. W. Cherrington of the In- 
dian Refining Company, Cincinnati, O. 

Mr. Cherrington then read his paper, as follows: 

ASPHALTIC OILS AS APPLIED TO THE PRESERVATION 
OF RAILWAY TIES. 

The results obtained in the Asphaltic Crude Oil treatment of 
railway ties by the Santa Fe Railroad and the Mexican National 
Railways have proven the fact that water-proofing asphaltic 
crude oils have a claim for serious consideration as successful 
wood preservatives. 

As early as 1885 a report was made by the Committee on 
Wood Preservation of the American Railway Engineering and 
Maintenance of Way Association, which concluded with the state- 
ment that crude petoleum would prove a preservative so long as 
it would continue to saturate the wood by the exclusion of water, 
but that if injected once and for all its volatile nature would result 
in its evaporating and leaving the timber unprotected. This report 
was made after a thorough investigation of the eastern crude 
paraffin petroleum, which had continually dripped on the railroad 
bed in the oil-producing region and prolonged the life of the ties 
in the tracks. These paraffin oils are not stable in their com- 
position, being susceptible to the disintegrating influence of the 
action of the elements, and therefore, in order to secure results 
by the exclusion of water, a continual application of fresh oils 
became necessary. 

About fifteen years later the Santa Fe Railroad injected 
Bakersfield, California, asphaltic crude oil into pine ties and laid 
them in a section of track in southern Texas, where the climatic 
condition is one of the most severe for ties to be found in North 
America. A maximum quantity of oil was forced into these pine 
ties, the absorption per tie being, of course, dependent upon the 
amount of heart and sap wood in each tie. 

An investigation of the asphaltic crude oils located in sections 
of the country other than California or Mexico discloses the fact 
that in their natural condition the crude asphaltic oils foreign to 
these two localities are too volatile, highly inflammable and not 
sufficiently viscous to prove of value as a wood preservative; 
therefore, it is necessary to refine oils having an asphaltic base. 
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in othet localities, thereby securing preservative oils which are 
similar and in some instances superior to the western asphaltic oils. 

In the attached table No. 1 may be found a complete analysis 
of three asphaltic oils, viz., the Western Bakersfield (Cal.) As- 
phaltic Crude Oil, now in use by the Santa Fe Railroad at Albu- 
querque, N. M.; the Mexican Ebano Asphaltic Oil; and finally, 
the refined product of an asphaltic crude oil found in the central 
United States. All of these oils are obtainable in large quantities 
and at low cost. The analysis of the refined asphaltic oil obtain- 
able from the central United States is presented as a representa- 
tive of what may be accomplished by refining the asphaltic crude 
oil of the east, and thereby securing an asphaltic residual oil 
which is practically non-volatile, non-inflammable, and at the same 
time not nearly so viscous or hard to handle by the average plant 
equipment as the California crude product or the Mexican 
Ebano oil. 

The following discussion of the "Analysis of a Residual Oil," 
which had been refined from an asphaltic base crude oil taken 
from the central United States, has recently been submitted as 
the first progress report of the Government Forest Products 
Laboratory, at Madison, Wis., the object of which is to determine 
the value of this residual oil as a wood preservative: 

"The distillation data show that the fraction from this oil have 
rather high boiling points, comparing in this respect very favor- 
ably with good coal-tar creosotes. The index of refraction values 
of the fractions lie in a range generally assigned to crude oils. 
These observations would be expected of an oil which, according 
to the manufacturer's description, is a residue left on distilling off 
the lighter fractions from the crude oil. 

"Both the flash and burning points are high. This is a desir- 
able property from the standpoint of fire risk. 

"The' viscosity curve represents from the wood preservation 
viewpoint undesirable properties, as it is found necessary to heat 
the oil to 80° C. before readings could be obtained on the vis- 
cosimeter. It is, therefore, more difficult to circulate this material 
through pumps or pipes than coal-tar creosote." 

The last paragraph of this report has been found to be true in 
actual tests, as creosote is naturally easier to handle in pumps 
and pipes than the more viscous asphaltic oils. In actual practice, 
however, at the several tests on plants of standard equipment, 
the pumps and valves were not affected to any appreciable degree 
by the viscosity of the oil. 
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During the montn of April, 1910, various tests were made at 
the C, B. & Q. experimental plant at Galesburg, 111., by a repre- 
sentative of an eastern refining company in order to thoroughly 
investigate the properties of this refined grade of an asphaltic 
crude oil as a wood preservative. Tests were run to determine 
whether this more economical oil could be used as a substitute 
for creosote oil in the Card process. In this test a mixture of 23% 
asphaltic oil and 11% of a 5-per-cent zinc chloride solution was 
used. The results from this experiment proved that asphaltic 
oils could not be used in the Card process, because of the forma- 
tion of a viscous emulsion, or saponification, which permitted the 
zinc chloride to penetrate the wood in large quantities, but pre- 
vented the entrance of the asphaltic oil into the wood. The fact 
that the zinc solution separated from the emulsion and penetrated 
the wood, leaving a thick mass of oil and emulsion distributed 
either irregularly through the wood or on the exterior of the 
timber, proved the futility of trying this process further, especially 
as the mixture was exceedingly hard to handle in the pumps and 
valves. 

After determining the fact that the asphaltic residual oil could 
not be successfully used in the Card process, additional test runs 
were made to determine with what degree of success the straight 
asphaltic oils could be injected into the wood, and finally a mix- 
ture of 75% of asphaltic oil to 25% of creosote was used. 

The experiments at Galesburg demonstrated that fairly good 
penetration could be secured on the various oaks,^ elm, beech, 
gum, etc., ties when injecting all the preservative the ties would 
absorb. This maximum amount was found to be about 7 lbs, per 
cubic foot. * Pine ties (short leaf) were found to readily absorb 
the straight asphaltic oil in good quantities with thorough pene- 
tration. 

The treatment with 25% creosote to 75% asphaltic oil proved 
that the viscosity of the oil was greatly reduced by the addition 
of creosote, and about the same pentration and absorption could 
be obtained as with straight creosote with a greatly reduced cost 
of treatment. 

In order to determine whether the same proportion of 25% 
creosote to 75% asphaltic oil existed in the tie after its injection, 
a sample of the borings extracted from several ties injected with 
this mixture was taken and analyzed by a competent chemist, 
which proved that the mixture remained in a stable and homo- 
geneous combination. The analysis secured from the boring ex- 
tractions from the treated ties was ultimately compared with the 
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analysis of the mixture remaining at the end of the test and the 
original creosote oil. The boring samples were analyzed for 
specific gravity, moisture content and amount of tar acids present. 
Finally, a fractional distillation of each of the three samples was 
made, taking the fractions in each case at the same temperature 
and determining the percentage, specific gravity and refraction of 
each. The results are tabulated in Table No. 2 (page 173). 

From the results secured in the comparative analyses of the oil 
extracted from the borings of the treated ties, the original creosote 
oil and the original mixture of 25% creosote to 75% asphaltic 
residual oil, it is safe to state that the mixture found in the treated 
ties approached the original proportions, and that the mixture 
injected into the ties contained about the same proportion as the 
original mixture before injection; hence, the mixture of creosote 
and asphaltic residual oil obtained from the central United States 
remained in homogeneous solution before, during and after its 
injection into the wood. 

In the fall of 1909 the refining company shipped a large tank 
car of heavy asphaltic residual oil to the low pressure plant of the 
Indianapolis, Columbus & Southern Traction Company, at Colum- 
bus, Ind. At that time a co-operative agreement was entered into 
between the refining company to furnish the oil, the traction com- 
pany to furnish the plant and ties, and the Forest Service of the 
United States Government to supervise the tests and to record 
the experimental data. This initial test at Columbus, Ind., proved 
a failure, because of the inability of the small capacity pressure 
pump at the treating plant to handle the thick, viscous asphaltic 
residual oil, which was at that time a grade very much heavier 
than the product which has eventually been adopted by the re- 
fining company as a more satisfactory material. Before this test 
was completed, however, it was found that the asphaltic oil 
resisted the forcing of zinc chloride solution through an injection 
of 3 lbs. of asphatic oil per cubic foot to a very much greater 
degree than the same quantity of creosote. This proved the 
superior waterproofing quality of the asphaltic oil, as it is safe to 
assume that a material which would resist the forcing of a water 
solution through such a limited injection of 3 lbs. per cubic foot 
would successfully resist the action of water even under abnormal 
conditions to which treated material is generally subjected. 

One other test, made at the laboratory of the above mentioned 
refiner, may prove of interest in showing the additional water- 
proofing quality of the asphaltic oil. A paving block of standard 
size was treated with residual asphaltic oil to the amount of 16 
lbs. per cubic foot. It was then dried in an oven of a temperature 
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of 120** F. for a period of twenty-four hours, weighed, and then 
immersed in clear water for a period of twenty-four hours. The 
gain in weight was found to be .02 of one per cent. The same 
block, if treated with 20 lbs. per cubic foot of creosote, would 
have been allowed to absorb as high as 3% or 4% of the water, 
by weight. 

The most recent test on asphaltic oils occurred in November, 
1910, when several tank cars of asphaltic residual oil were shipped 
to the Mount Union plant of the Pennsylvania Railroad Company 
for a trial in the large cylinder at that plant. At this test, three 
charges were run with straight asphaltic oil, and three with a 
mixture of 33 1/3% creosote to 66 2/3% asphaltic oil. When this 
proportion of asphaltic oil and creosote was exhausted, more 
creosote oil was added as required until the proportion again 
assumed 100% creosote. Each charge averaged about 500 ties of 
7x9x854 dimensions. 

Sections sawed out of the center of the pine ties showed com- 
plete penetration through the sapwood to the heart, this being 
an equivalent penetration to that secured by the use of creosote. 

It was found that red oak, beech, elm and gum ties varied in 
the penetration secured, being dependent upon the amount of sap 
and heart wood in each tie. The penetration was not equivalent 
to that secured by creosote in all cases, but approached very 
nearly the results secured through the use of creosote. When the 
difference in viscosity between the two oils is considered, this 
result is not remarkable. 

In each of the straight asphaltic runs eight ties were marked 
and weighed before treatment, being selected as average samples 
from among the 500 ties composing each charge, and placed in 
various positions in the cylinder. After the process of treatment 
had been completed, the ties were again weighed and the absorp- 
tion results of two charges with straight asphaltic oil are given 
in Table No. 3 (page 174). 

Reference to Table No. 3 proves that the absorption per tie in 
the various woods was not excessive, at the same time giving good 
penetration in almost all cases. Therefore, considering the fact 
that the asphaltic oil was not absorbed in large quantities when 
the woods were given a maximum treatment and ag^ain giving a 
penetration comparing favorably with that secured by the use of 
creosote, asphaltic residual oils may be considered an economical 
substitute for creosote. 

The results secured on the mixture of creosote and asphaltic 
oils proved, in every instance, as far as absorption per tie and the 
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element of time for treatment may be concerned, equivalent to the 
results secured by the use of straight creosote oil. It must be 
admitted, however, that the asphaltic oils when used alone require 
a larger period of time for injecting an equivalent quantity of 
creosote, which quantity has been observed to be, in mc><it cases, 
on hard woods, the maximum quantity. 

Following these tests in the large cylinder, tests were made in 
the experimental cylinder on the Rueping process in the ti^atmont 
of mixed oak and pine ties with straight asphaltic oil. The absorp- 
tion obtained in the limited number of tests made on the Rueping 
process were very satisfactory, as the same penetration was 
secured by a limited quantity of oil as was secured by a larger 
quantity of oil in the straight asphaltic oil pressure process. This 
experimental test merely proved the applicability of asphaltic oUs 
for use on a large scale in the Rueping process, although it is 
readily admitted that there are no long time practical tests to 
emphasize the theoretical deduction that the treatment would be a 
good one. It is also readily admitted that the only value of as- 
phaltic oil, obtained from the central United States, as a wood 
preservative would be in using a parallel treatment to that in 
which the Santa Fe Railroad have obtained such excellent results, 
viz., the injection of maximum quantity of oil into the wood. 
The only object in citing the experiment on the Rueping process 
is to show that the asphaltic oils are at least applicable. 

As the distillation data in Table No. 1 demonstrates that the 
fractions of asphaltic residual oil possess high boiling points, 
comparing in this respect very favorably with good coal-tar creo- 
sote, and at the same time comparing favorably with the analysis 
of the Bakersfield oil, it seems reasonable to assume that it has 
grreat value as a wood preservative. 

It has been claimed that if the asphaltic oils were injected in 
maximum quantities into the various species of red oak, beech, 
elm, gum, etc., the quantity which would be absorbed per tie would 
be so grreat that there could be no economy in its use. The at- 
tached data and the cross section samples taken from the ties in 
the several tests made on these species of wood with asphaltic 
residual oil prove that this is not the case. Good penetration has 
been secured by not over an 8 lb. per cubic foot injection of 
asphaltic oil, which also proved to be the average amount the 
various timbers would absorb. 

This proves the case with all except the short-leaf pine ties, 
and even with that species the amount of oil necessary to secure 

Digitized by LnOOQlC 



172 Seventh Annual Meeting 

a maximum injection was not found to be prohibitive from the 
standpoint of economy. 

The Santa Fe Railroad and the National Lines of Mexico have 
demonstrated by a practical test, under abnormal conditions of 
about nine years* duration, the value of asphaltic oils when in- 
jected into pine ties to refusal. Some of the ties which success- 
fully withstood this test contained a small amount of oil, yet it 
was in all cases the maximum quantity which the ties would 
absorb. 

The foregoing data is the result of observations and experi- 
ments extending over several years with the asphaltic base oil to 
be found in such immense quantities throughout the central part 
of the United States. 
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TABLE NO. 1 

COMPARATIVE TESTS MADE BY A. T. & S. F. RAILWAY ON 

BAKERSFIELD, CALIFORNIA, ASPHALTIC CRUDE OIL, SUCH 

AS IS BEING USED FOR TREATING BY THE SANTA FE 

PLANT AT ALBUQUERQUE, N. M., AND THE INDIAN 

REFINING CO. ON TIMBERASPHALT. 



15.0... 



16.0 



2.3 
4.6 



4.8 
11.5 



Mexico California Central U. S. 

Ebana Bakersfield Timberasphalt 

Plashes in closed tester at °F. . .176. 256. 410. 

Flashes in open tester at °F...190. 268. 470. 

Degrees Beaums' at 60 °F 12.1 11.9 19.2 

Specific Gravity at 60 °F 9849 .9867 .9388 

Distilling: Tests using: a retort 
(Percent coming over) 

0°C to 100°C nercent 

100*»C to 150°C percent 1.0 

150°C to 300°C percent 20.1 

Distilling Tests using flash ther- 
mometer opposite takeoff 

0°C to 100°C percent 

100°C to 150°C percent 1.1 

150*»C to 300°C percent 22.6 

Evaporation tests,' placed in open 
dishes In air oven at 140**F — 
Oil 1.4" deep 

In 24 hours, percent 6.8 

In 96 hours, percent 9.4 

Evaporation tests, placed in open 
dishes in air oven at 200°F — 
Oil 1" deep 

In 24 hours, percent 9.8 

In 96 hours, percent 11.4 



23.5 



.033 
.132 



Fractional Distillation 
(Standard method) 



Creosote 



California 
Bakersfield 



Central U. S. 
Timberasphalt 



Spec. Grav. at 38°C. . 1.04 

Below 210** not more than 

210°— 235° not more than 25% 0.60 

235° — 270° 1.50 

270°— 315° 6.70 

315°— 355° 14.50 

Residue 75.00 

Spec. Grav. of Residuum at 38 °C 0.99 

NOTE. — Bakersfield oil has been exposed in an open pan for one 
year and so far has shown practically no loss by evaporation. 



0.965 928 

5% 0.50 water 333 

naphtha and water .50 

light oil 34.166 

gasoline 34.166 

kerosene 34.166 

asphaltum 65.00 



Viscosity Tests. 

Using Scott's viscosimeter in which 200 C. C. oil is put in the 
viscosimeter and the number of seconds required to pass 50 C. C. 
through a small artifice is recorded. The Standard for this machine 
is 11 seconds for 50 C. C. distilled water at 60 °F. 



^Oil Heated 
to 

100°F 

150°F 

200°F 

220°F 


Mexican Ebano 

3,000. 

339. 

110. 

70. 


California 
Bakersfield 
1,565. 
238. 
44.5 
31.5 
22. 


Timberasphalt 

595> 
115. 

32. 

23. 

20. 


Creosote 

18. 
16. 
15. 
11. 


250°F 


40.5 


11. 
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TABLE NO. 2 

OIL EXTRACTED FROM BORINGS. 

Specific Gravity at 60°F 99416 

Water none 

Tar Acids 1.5% 

DISTILLATION. 

Amt. % Spec. Grav. Ref. 

190° to 220*»C 2.0 1.012 1.558 

225°C 2.3 1.020 1.567 

230*'C 1.8 1.022 1.573 

240°C . 2.5 1.029 1.578 

250*»C 2.2 1.019 1.571 

260*'C 2.6 .9987 1.541 

270°C 3.2 .9788 1.511 

285°C 3.8 .9524 1.487 

300*'C 3.5 .9413 1.476 

315°C 2.0 .9318 1.472 

330*»C 5.7 .9467 1.474 

345«>C 5.2 .9416 1.479 

360°C 40.5 .9409 1.483 

Res 22.1 

SAMPLE MARKED "ORIGINAL CREOSOTE OIL." 

Specific Gravity at 60*»P 1.049 

Water 1.0% 

Tar Acids 6.7% 

DISTILLATION. 

Amt. % Spec. Grav. Ref. 

170° to 220°C 12.16 1.017 1.568 

225°C 9.24 1.024 1.594 

230°C 6.96 1.029 1.612 

240°C 10.08 1.038 1.617 

250°C 8.76 1.049 1.621 

260°C 6.32 1.066 1.630 

270°C 4.56 1.078 1.637 

285*»C 5.20 1.083 1.644 

300°C 5.52 1.096 1.650 

315°C 5.32 1.108 1.652 

330*»C 6.24 1.117 1.669 

345°C 6.76 1.121 1.662 

360°C 3.60 1.130 1.664 

Res 8.40 

SAMPLE MARKED "RUN 167— END— MIDDLE." 

Specific Gravity at 60**P 9908 

Water 18.6% 

Tar Acids 1.8% 

DISTILLATION. 

Amt. % 

170*» to 220°C 2.4 

225*»C 3.0 

230*»C 2.2 

240*»C 2.0 

250*»C 3.4 

260*»C 3.1 

270*»C 3.5 

285*»C 4.4 

300*»C 6.0 

315*»C 4.2 

330*»C 4.5 

345<»C 4.1 

360*»C 38.9 

Res 19.0 



Spec. Grav. 


Ref. 


1.009 


1.551 


1.018 


1.563 


1.026 


1.568 


1.084 


1.572 


1.019 


1.566 


.9996 


1.546 


.9891 


1.522 


.9769 


1.486 


.9655 


1.471 


.9567 


1.475 


.9432 


1.473 


.9429 


1.477 


.9411 


1.489 
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TABUBJ NO. 3 

WEIGHT OF TIBS BEFORE AND AFTER TREATMENT— MOUNT 

UNION TEST ON TIMBERASPHALT— FOR 

PENNSYLVANIA RAILROAD. 

RUN NO. 915. 

Specie Before After Pounds Gallons Lbs. per 

absorbed absorbed Cu. Ft. 

Lbs. Lbs. per tie per tie 

Hardwood Special 212% 224 11.5 1.46 3.48 

Sap Pine 210 234 24.0 3.045 7.27 

Sap Pine 146 156 10.0 1.269 3.00 

Seasoned LL Pine 180 211% 31.5 4.00 9.54 

Birch 149 157 8.0 1.015 2.42 

Gum 134 164 30.0 3.807 9.1 

Red Oak 163 191% 28.5 3.61 8.6e 

Beech 180 198 18.0 2.284 5.45 

RUN NO. 916. 

Seasoned Elm 148 178 30.0 3.807* 9.1 

Seasoned Birch 163 178 15.0 1.903 4.53 

Seasoned S. Elm 168 221 53.0 6.72 16.06 

Seasoned Gum 196 247 51.0 6.4 15.45 

Seasoned M. Oak 136 152 16.0 2.03 4.83 

Seasoned Pa. Pine 103 135 32.0 4.06 9.7 

Green Y. Pine 125 152 27.0 3.42 8.18 

Hardwood Special 212 230 18.0 2.2 5.45 

Seasoned Beech 189 220 31.0 3.93 9.4 



(Mr. Allerton took the chair.) 

CHAIRMAN ALLERTON: Gentlemen, you have all heard 
Mr. Cherrington's paper, and it is now open for discussion. I hope 
that we will hear the views of a great many now present on that 
subject, because it is something that is bound to come, and the 
time is not far distant when the asphaltic base oils of low viscosity 
will have to be taken into consideration. We are using now a 
mixture of tar with our oil. That is supposed to be a grand good 
thing; the grand good thing is the men that have been induced to 
use it; it is the age-old and time-honored practice of stretching! 
We know that a small amount of creosote is equal to a very large 
amount if it is put in the proper place in wood, and by using 
asphaltic base oil of low or of equal viscosity with the creosote 
we can have a full-cell process as cheap as any other process, and 
can fill the cells or capillaries of the wood thoroughly and have a 
thorough treatment and obtain lasting qualities in the wood. 

I want this subject to be thoroughly discussed. I am going to 
call on different members. First, I want to call on Mr. Rex. 

MR. REX: Mr. Chairman, as you all know, the Santa Fe Rail- 
road has been experimenting with' asphaltic oils in the preserva- 
tion of timber since early in 1901. Mr Faulkner and Mr. Powers 
at that time took up the experimenting with oil treatment and 
started with California crude oil. Records of these tests, of course. 
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you all have seen time and time again, from the experimental track 
in east Texas. Since that time we, of course, have been investi- 
gating other sources of oil of the same character, on account of 
the extremely long haul of the California oil, which makes it 
almost prohibitive to use in the central west, and since that time 
we have been experimenting with practically every crude oil pro- 
duced, except Indiana oil. We have not had any experience with 
Indiana oil, but almost every other oil in this country we have 
experimented with. There are no results as yet, because the time 
has not been sufficient to justify conclusions, but a report of the 
experiments has been very ably presented in a paper by Mr. 
Faulkner, published in the Railway Age Gazette, and no doubt 
all of you have seen the paper and read the article. Since that 
time we have drawn no conclusions that would justify me in 
making additional remarks that would be of interest in crude oil 
treatment. 

MR. BURKH ALTER: Mr. Faulkner had a paper in the Rail- 
way Gazette. Was that the same paper? 

MR. REX: Yes; I believe it was republished. 

CHAIRMAN ALLERTON: Mr. Burkhalter, we would like 
to hear from you. 

MR. BURKHALTER: Well, I feel, after a sweeping and com- 
prehensive report like that of Mr. Faulkner's which has been 
published, I haven't anything to add. The only thing I would 
suggest, if anybody wanted to see what had been done in the 
crude oil field, would be to obtain a copy of that paper. It is a 
long and comprehensive thing, and it submits the entire results 
so far obtained by the Santa Fe road, giving all the figures, and 
I hardly think I could add to it. The date of it was the 19th of 
August. 

MR. CARD: How does the cost of this oil compare with the 
cost of creosote in this part of the country? 

MR. CHERRINGTON: The cost of asphaltic residual oil is 
about three cents per gallon f. o. b. the refineries. 

CHAIRMAN ALLERTON: We would like to hear from 
some one else. I know there are a great many present who have 
opinions on this subject, and I would like to have them express 
them. When I have the opportunity I am not afraid to say what 
I think; generally do. Mr. Weiss, we would like to hear from you. 

MR. WEISS: Mr. Chairman, we have been having under con- 
sideration for some time the testing of oils, which are considered 
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to be of importance only on account of their water-proofing prop- 
erties, and in order to get some basis on which to work I have 
had a line of posts set in the ground. I asked a number of path- 
ologists in this country how much water is necessary in timber 
in order to start it to rot, and none of them seem to have any 
specific informatio/i. We all know, for example, that telegraph 
poles set in our northern states don't rot at the top; the decay 
takes place at the ground line. It is not because the top of the 
pole is not subject to attacks of fungi, but it is because there is 
enough moisture at the butt of the pole to enable them to live. 
The posts that I refer to have only been in the ground about two 
months, and when originally set they had about 16 per cent of 
moisture as determined by borings at three different points. At the 
end of the first month the per cent of moisture in the tops of the 
posts was about 16 per cent; it had not fluctuated. Right at the 
ground line there was about 20 per cent, and just below the ground 
line there was about 22 per cent. A few weeks after that I had 
borings taken again, and found that the moisture in the top was 
practically the same, about IS^per cent; that the ground line had 
increased to 30 per cent, and just below the ground line slightly 
above 30 per cent. I don't know how high it is going, but appar- 
ently there is a marked difference in the moisture content of 
timber which is only partially buried in the ground, such as poles 
or posts. 

Our line of argument is this: If we can keep the moisture 
content in the butt of a post or a pole below the point necessary 
for the development of these wood destroying organisms, it is 
reasonable, we think, to assume that the butt will not decay. Just 
what per cent of moisture is necessary is as yet unknown. It looks 
as though it will be around 25 per cent. In other words, if the 
moisture content of a stick can be kept, we will say, below 25 per 
cent moisture, decay may be eliminated. I hope at the meeting 
next year I will be able to give you more specific information on 
this point. 

(President Beuhler took the chair.) 

THE PRESIDENT: Is there any further discussion on Mr. 
Cherrington's paper? Mr. Sterling. 

MR. STERLING: I hesitate about saying anything in regard 
to this particular commercial asphaltic oil. The paper described 
the experiments made, and naturally the author draws certain con- 
clusions, which, unfortunately, we don't quite agree with. How- 
ever, in my opinion, it is a matter which time only will prove, and 
I would rather not go into the matter. I can say, however, that 
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the asphaltic oil under discussion does not give nearly as good 
penetration in beech, bird and maple as creosote oil, while in red 
oak it goes in fairly well, and in sap pine quite thoroughly. I don't 
feel at all sure about the results after we get those ties in the 
ground, but that is a matter, it is to be hoped, we will know more 
about in five or ten years. 

Another point which would influence our final decision very 
strongly is the fact that it takes materially longer to get an ab- 
sorption of ten pounds of timber asphaltic oil than it does creo- 
sote; in fact, we didn't get ten pounds of timber asphaltic oil in 
these runs. It takes an hour or two longer, and that in itself 
would prejudice us against it. 

MR. CHERRINGTON: May I ask the Association, as a 
matter of information, what the maximum quantity of creosote 
that may be injected into red oak and beech ties is? I have under- 
stood the maximum injection of creosote on red oak to be about 
ten pounds per cubic foot. I would like to have some results 
practical men have obtained. ^ 

THE PRESIDENT: You have heard Mr. Cherrington's ques- 
tion. Is any one prepared to answer Mr. Cherrington? 

MR. STERLING: If you have no objection, I would like to 
call on Mr. Tiffany for comparative results in connection with 
these particular experiments. 

MR. TIFFANY: Referring to Mr. Cherrington's question, I 
don't know that there is any such thing as an absolute maximum. 
Ten pounds certainly is not a maximum as we consider it. 
We are using somewhere near that now in our ordinary treatment. 
Considering maximum treatment as the use of all the oil possible, 
we could easily use fifteen or twenty pounds on the red oak which 
we treat. We have frequently used this amount in runs made in 
our experimental plant. 

I was at Mt. Union when some of the tests, to which Mr. 
Cherrington refers, were being made. I did not see the runs made 
in the large cylinder, but I examined the ties after they had been 
treated. The average penetration of the "timber asphalt" on the 
loblolly and other sap pine ties was excellent, as his reports indi- 
cate; but in the miscellaneous hardwoods, the beech, birch and 
maple, the penetration was not so deep and the injection was very 
much slower than it would be with creosote oil. A treatment of 
between seven and eight pounds of timber asphalt would not com- 
pare very favorably with creosote. It must be remembered, how- 
ever, that this asphaltic oil is much lighter than creosote; conse- 
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quently there is little comparison of, the two, when we speak of a 
treatment in pounds; we should use gallons or some measure of 
capacity rather than weight. Yet, using the same amount of oil, 
measured by gallons, the timber asphalt will not, or at least did 
not in our experiments, give the same penetration which we ex- 
pect from creosote. 

The penetration of the asphaltic oil under the Rueping process* 
in our experiments, was not so deep as in the charges treated with 
creosote. The use of a large quantity of oil and the recovery of 
a large part of that injected showed practically the same propor- 
tion as with creosote. As Mr. Cherrington says, this merely shows 
the adaptability of this oil, since it probably would never be a 
success used in this way. 

The advantage of this oil to the middle west preservers would 
be in procuring an oil much cheaper than creosote, so much 
cheaper that even if the time of treatment were extended for an 
hour or even two hours, and a considerably greater amount of 
oil used, there would still be a great economy in its use. With us 
this could hardly be the case. We would have the long freight 
haul from the manufacturing plant, which would add greatly to 
the cost of the oil, while our location on the Atlantic seaboard 
gives us a minimum rate on imported creosote. 

Used as a plug, this asphaltic oil undoubtedly would satis- 
factorily seal the wood cells and prevent the entrance of moisture* 
If this is sufficient for preservation, I believe that this oil will insure 
the desired result; of course, only time can tell us whether such 
sealing is sufficient. 

THE PRESIDENT: In reading over Mr. Cherrington's 
paper I noticed a statement that the comparative water-proofing 
properties of this oil and creosote, I think the paper stated, that 
equal quantities of the two oils, that an absorption of one or two 
per cent was obtained in the timber treated with asphaltic oil and 
something like three or four per cent was obtained when treating 
with the creosote oil. After drying the block that was used in 
the experiment for twenty-four hours at one hundred degrees; 
and I would like to ask first what was the gravity of the creosote 
oil used in connection with this comparative test. 

MR. CHERRINGTON: The creosote oil used in this test had 
a grravity of 1.04. 

THE PRESIDENT: I believe that would, without going any 
further, explain immediately the results that you have obtained. 
You can't expect the water-proofing quality in an oil with a 
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gravity of 1.04 to compare with the viscous oil that your paper 
tells about. I have no doubt with an oil of a gravity of 1.10 or 
1.12 you would have found the absorption of water on a twenty- 
pound treatment with creosote to have been less than two per 
cent, probably less than one per cent; so that that test is hardly a 
fair test. 

MR. CHERRINGTON: The specifications of the City of 
Cincinnati and, I think, of New York City, state that at any time 
after treatment the blocks shall show such waterproof qualities 
that, after being dried in an oven at a temperature of 120** F. for 
a period of twenty-four hours, weighed and then immersed in 
clear water for a period of twenty-four hours, and re-weighed, the 
gain in weight shall not be greater than four per cent. This was 
the test referred to above. 

THE PRESIDENT: The point is that the gravity of the 
creosote oil is entirely too low to permit of a fair comparison. 

MR. TAYLOR: May I ask Mr. Rex whether he considers it a 
good proposition to have crude oil treatment and creosote treat- 
ment at the same plant. They, as I understand, have creosote at 
Somerville and crude oil at Albuquerque. Now, we want to com- 
bine the two, and I would like to know if it is practical from an 
operating standpoint. 

MR. REX: That is simply a matter of construction of tanks 
and facilities only. We do not separate our treatment, as Mr. 
Taylor suggested. All is creosoted at Somerville and creosote 
and crude oil at Albuquerque. We treat no timber at Somerville 
with crude oil, except in an experimental way. At Albuquerque 
we treat New Mexico and Arizona pines entirely with California 
crude oil. The fir and spruces we treat with creosote, of course, 
at the same plant, and while one has got to have facilities to keep 
the oils separated, it is simply a matter of facility. 

THE PRESIDENT: Any further discussion on this paper? 

MR. CHURCH: I would like to ask Mr. Cherrington one 
question as a matter of information. In referring to this "timber- 
asphalt" oil, or the oil which he described, he referred to it as 
asphaltic base oil. I had always understood that the only true 
asphaltic base oils in the United States were the California oils, 
and that the others were semi-asphaltic; that is, partly paraffin and 
partly asphaltic base. I would like to know whether that is true 
in regard to these oils. 
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MR. CHERRINGTON: The purely asphaltic base oils, as 
this paper just stated, are found exclusively in the west. The oils 
in the central west are, as the speaker just stated, of a semi- 
asphaltic base, but in various localities you will find the percentage 
of paraffin present very, very low. The oils we have experimented 
with have been of a semi-asphaltic base, with a very low per cent 
of paraffin, practically all of which had been previously extracted 
from the oil. ^ 

THE PRESIDENT: Is there any further discussion? If not, 
we will proceed with the regular program. Mr. Marshall Taylor 
will now give us a talk on the "Impurities in Zinc Chloride and 
How to Avoid Them." 

MR. TAYLOR: I have not tried to avoid them, because I 
don't know how to avoid them. The only proposition about the 
question of zinc chloride is that a year or so ago I had occasion 
to analyze zinc chloride, and naturally, as a wood preserver, I 
turned to the proceedings of the Wood Preservers' Association to 
get a standard, and in the proceedings of 1905 they gave two 
analyses, one which was prepared by a committee, and another 
which was submitted by a company. Upon investigation neither 
one of these analyses gave absolutely correct results, and under 
those circumstances it was necessary to devise some new methods 
of analysis. After considerable delay and investigation we came 
to a form of analysis which is being used by a good many people 
who use zinc chloride treatment; but I really brought this subject 
up in order that the Wood Preservers' Association should revise 
the method which they have published practically as their standard. 
They have not really adopted it, but it is given in their proceed- 
ings, and the average outsider would turn to it as a standard. 

There are certain things in zinc chloride which we probably 
do not want for timber preservation. Probably ammonium chloride, 
which is an impurity not so much in the domestic article, mostly 
in the foreign articles, is something which I do not think we want. 
As most of you know, especially any who have ever used wood in 
connection with ammonia, it has a deteriorating effect, and I be- 
lieve that is one thing which should be kept out of zinc chloride. 

At one time I found some manganese chloride in zinc chloride. 
As to whether that is good or bad impurity we are not able to 
say; but from laboratory tests on manganese chloride as an anti- 
septic it would appear that manganese chloride is pretty near as 
good as zinc chloride, and there are some French tests to confirm 
that. However, if the fellows are willing to give us pure zinc 
chloride, I think we better stick to it. 



Digitized by LjOOQIC 



182 Seventh Annual Meeting 

Some years ago the average basis of purchase of zinc chloride 
was on 97 per cent quality; in other words, 97 per cent of soluble 
zinc chloride. This is really an impossibility on a commercial 
scale. Even if you buy the Kahlbaum pure zinc, commercially, 
you will find the basic material in that zinc chloride runs from 
1 to 2 per cent, and they never get all the moisture out of it; so 
that the whole commercial standard of 97 per cent pure zinc is an 
impossibility. In recent years I think that the manufacturers have 
brought that down to 94 per cent. This is saner and is a speci- 
fication that can be filled. 

In this connection, in order that the Wood Preservers' Asso- 
ciation may change their method which they have published, I 
would suggest that a committee be appointed by the President 
this coming year to investigate this subject and submit a standard; 
because I appreciate that if the Wood Preservers' Association is 
to take any stand on wood preserving subjects, they naturally are 
turned to as people who know the proper standard, and I should 
think that they should adopt a standard that would insure the . 
purchasers' getting a commercially pure product. In that con- 
nection I have prepared a specification which I will be glad to 
submit to any such committee on that subject. 

It is purely technical, Mr. President. I don't see that it is 
necessary to submit it now and take up the time. 

MR. ALLERTON: Now, I have made a great many analyses 
of zinc chloride, and it was secured from the firm with which our 
friend, Mr. Townsley, is connected, and that zinc chloride would 
run from 95 to 97 per cent pure, but I have never made an abso- 
lute quantitative analysis of zinc chloride, and I have found it 
impossible. We know that zinc chloride contains impurities, but 
they are as a rule merely trivial. I have found manganese and 
a trace of lead and arsenic and a small quantity of iron and cad- 
mium; I have always found those metals in traces, but simply 
small traces that might be eliminated as impurities, and have never 
been able to make a quantitative test of any except iron and zinc 
chloride and the arsenic; those are the only ones I have made 
complete quantitative analyses of. 

MR. TAYLOR: You won't take them, I suppose, on account 
of this moisture content. I don't mean to say that the product 
we are receiving in America is a bad product; it is a fine product. 

MR. ALLERTON: I want to make that point, that it is the 
very best product; far superior to the European zinc chloride. 
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MR. TAYLOR: Yes, and that is what I said. I think you 
will find more impurity in the foreign zinc chloride. The only 
thing is I want to put the Association on a sane specification. 

THE PRESIDENT: Any further discussion on this question? 
Do you make your suggestion in the form of a motion? 

MR. TAYLOR: Yes. 

MR. ALLERTON: I second the motion. 

THE PRESIDENT: It has been moved and seconded that 
the President appoint a committee to act in 1911 to standardize 
analyses of zinc chloride. Is there any discussion on this motion? 

Upon the motion being put it was carried. 

THE PRESIDENT: Mr. Taylor's talk ending our regular 
program, the rest of the session will be in the nature of a business 
meeting. We had two committees to report at this session. We 
will first hear the report from -the Commitee on Amendments to 
the Constitution. I notice Mr. Baker, the chairman, is not present, 
and I will ask Mr. Card, a member of the committee, to make the 
report of this Committee on Amendments to the Constitution. 

Mr. Card then read the report of the committee. 

(Note. — ^The report was not complete, therefore its publication 
is postponed until next year. — Sec.) 

THE PRESIDENT: You have all heard the report of this 
committee. What is your pleasure? 

MR. CHANUTE: Mr. President, there are so few members 
here now, I propose that we put this discussion off until this 
afternoon, when we will have a larger attendance. I put that in 
the form of a motion, that we wait until this afternoon to dis- 
cuss it. 

SECRETARY ANGIER: I second the motion. 

THE PRESIDENT: Is there any discussion on Mr. Chanute's 
motion ? 

MR. TAYLOR: I make an amendment to that that you ap- 
point a committee of three now to go over this committee's pro- 
posal and see whether there are any points that ought to be 
brought up. I think there are one or two. 

MR. CHANUTE: The reason I made this motion is because 
I think this ought to be discussed by articles, and I would like to 
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have the discussion of the whole body while we are present in 
session. 

THE PRESIDENT: I might say, Mr. Taylor, that our con- 
stitution under which we are working at present provides that the 
proposed aniendments to this constituton must be reduced to writ- 
ing and signed by at least five corporate members, and forwarded to 
the Secretary not less than thirty days prior to the annual meet- 
ing. Advice of such proposed amendment must then be sent by 
the Secretary-Treasurer to the corporate members, stating that 
the question will be acted upon at the next annual meeting. The 
proposed amendment may be adopted at the annual meeting by a 
majority vote, but when final action is taken a two-thirds majority 
of those present and voting shall be necessary for its adoption. 
In other words, a copy of this, in accordance with our constitution, 
has already been mailed to every member, so I doubt whether it is 
necessary to appoint a committee to consider this, as we ought to 
really act on this as a committee of the whole, and every member 
ought to read those over carefully and come here prepared to dis- 
cuss the various points. 

Is there any further discussion on Mr. Chanute's motion? 

Upon the motion being put it was declared carried. 

THE PRESIDENT: As it is just about noon now, in order 
to give the members time who have not read these proposed 
amendments over carefully, we will adjourn to meet at one thirty. 

An adjournment was then taken till one thirty. 
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THURSDAY AFTERNOON SESSION. 

January 19, 1911. 

The meeting was called to order by the President. 

THE PRESIDENT: The first order of business will be fur- 
ther action on the report of the Committee on Amendments to the 
Constitution. Mr. Baker is the chairman of that committee. 

MR. BAKER: Mr. Chairman, I would ask that the committee 
be given another year in which to formulate their report. I think 
it will take at least a year to get it just as we would like to have 
it, on account of the fact that we are so widely scattered. If the 
Association will grant us that time we will appreciate it. 

MR. CHANUTE: I second the motion. 

THE PRESIDENT: Do I understand, Mr. Baker, that this is 
a request of the committee for an extension of time? 

MR. BAKER: Yes, sir. We had to rush matters to get any 
report in at all within the thirty-day limit, as prescribed by the 
constitution, and the action of the committee was not at all satis- 
factory; that is, we could not all express an opinion as we wished 
to, and we would like to have another year in which to make the 
report. 

THE PRESIDENT: You have heard the request of the 
chairman of this committee. What is your pleasure? 

MR. LARKIN: Is it necessary to consume a whole year in 
the preparation of this paper in connection with the amendments? 
He asked for another year. Is it not possible to frame it up inside 
of that time, and have a letter ballot? It seems to be an important 
proposition, and altogether too important to let go for that length 
of time. 

THE PRESIDENT: It is unquestionably of extreme impor- 
tance, and the committee ought to have sufficient time to get in 
touch with the various members by letter. Now, it might seem 
possible that the committee could take this up before our meeting 
next year and we could get a vote by letter ballot. How do you 
feel about that, Mr. Baker? Do you think the committee could 
do that? 

MR. BAKER: The committee could take some definite action, 
and then they would have to submit it for action to the Executive 
Committee, and they in turn would have to take it up with the 
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membership— would they not — to get a letter ballot? Who would 
do that, the Executive Committee? 

THE PRESIDENT: It would have to be taken up by the 
membership. 

MR. BAKER: Well, who would take it up with the member- 
ship? 

THE PRESIDENT: In a letter ballot it would have to be 
passed by a majority of the members. 

MR. BAKER: My idea is that the matter should be discussed 
on the floor in open meeting. I don't know how you could adopt 
a new constitution and by-laws by letter ballot. Everybody would 
have to vote yes or no, and it might be that a great many changes 
would be suggested. They couldn't do it by letter ballot, could 
they, and have them passed on? The only reason I asked for a 
year was because I thought the matter ought to be discussed on 
the floor of the convention. 

SECRETARY ANGIER: It seems to me that it would be 
mixed up if we should attempt to have each member vote by 
letter. A great many of the members would not vote at all. 
Would it not be best to postpone this for another year, and then 
take up each paragraph and vote on them separately? 

MR. ALLERTON: Mr. President, I think we might this year 
get an expression of opinion of the members now present, which 
would be of service in taking the matter up another year; to get 
an expression from the Association of an absolutely accurate vote 
on the changes that we wish to make. 

THE PRESIDENT: In order to act on this properly I would 
request some one to make a motion allowing the committee an- 
other year, so that we can get a vote as to the wish of the Asso- 
ciation in this regard. 

MR. CHANUTE: Mr. President, I make a motion that we 
give an extension of time to this committee, because it is a very 
important subject. We are constantly referring to our rules and 
by-laws, and I think that the committee should have one more 
year to put this into proper shape so that we can vote on it next 
year. 

MR. SHIPLEY: I would like to amend that by suggesting 
that the committee request each and every member to send in such 
recommendations or suggestions that they may have in mind, and 
that would give the committee a chance to study these things 
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over and do whatever they thought was right, and then present 
the matter at the meeting, and it can be decided very quickly. 

MR. CHANUTE: I agree to that being put into my motion. 
I thoroughly agree with that. 

MR. BAKER: It was my intention, as chairman of that com- 
mittee, to write to all members of the Association asking for any 
suggestions they might wish to offer before drafting the report. 

THE PRESIDENT: Mr. Chanute, will you put your motion 
again ? 

MR. CHANUTE: I make the motion that we give an ex- 
tension of time to this committee, and they should write to the 
different members and the members reply to them, so that when 
our next meeting is held the committee has something definite to 
submit to the Association. 

MR. ALLERTON: Mr. President, I think that the most im- 
portant section of the proposed revision of the constitution relates 
to Section 4 of Article 2, in regard to associate members. I will 
read that — 

MR. CHANUTE: There is a motion before the house. 

MR. ALLERTON: I am speaking on that motion, am I not? 

MR. BAKER: Mr. Chairman, I rise to a point of order. The 
motion has not been seconded. 

MR. ALLERTON: I seconded it. 

MR. CHANUTE: With the amendment? I made the motion 
afterwards. 

MR. TAYLOR: I second the motion. 

THE PRESIDENT: It has been moved and seconded that 
the Committee on Proposed Amendments to the Constitution be 
given another year to perfect their work. Is there any discussion 
on this motion? 

Upon the motion being put it was declared carried by the 
President. 

THE PRESIDENT: I believe it might be well, after we at- 
tend to the regular program that we have for this afternoon, after 
we finish our business, for the committee to talk with as many 
members, and if possible have open discussion here in order to 
give the committee as much aid as possible at this time along the 
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line of Mr. Allerton's suggestion. I think that would be of con- 
siderable aid to the committee if we did this. This would be in 
the nature of an informal discussion here with the committee. 

We have another committee report, on the Incorporation of 
the Association. Mr. Angier. 

SECRETARY ANGIER: Mr. President and Gentlemen: 
Your committee has carefully considered the advisability of incor- 
porating this Association under the laws of the State of Illinois, 
and we recommend that this matter be left to the Executive Com- 
mittee with full power to act. 

THE PRESIDENT: You have heard the report of the com- 
mittee. What is your pleasure? 

MR. BAKER: Mr. President, what are the advantages of in- 
corporation? 

THE PRESIDENT: The advantages of incorporation are 
simply this: The Association not incorporated is not anything. 
We gather together here in more or less informal discussion; 
nothing official about our proceedings. Our proceedings can only 
be official if the Association is properly incorporated. I believe 
unquestionably the Association should be incorporated. I would 
like to hear some further discussion. 

MR. BAKER: Mr. Chairman, I move you that the Executive 
Committee be authorized to take such action as may be necessary 
to incorporate this Association. 

MR. CHANUTE: I second the motion. 

THE PRESIDENT: It has been moved and seconded that 
the Executive Committee be given authority in this matter to act 
as they deem wise. Is there any discussion "on this motion? 

MR. TOWNSLEY: May I ask a question— for profit or for 
non-profit? 

THE PRESIDENT: Non-profit. 

MR. TOWNSLEY: Have the two forms of incorporation 
been carefully considered and the legal status determined? 

THE PRESIDENT: That would be up to the Executive Com- 
mittee. 

Upon the motion being put it was declared carried. 

For Articles of Incorporation see pages 11, 12, 13. 
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THE PRESIDENT: The next order of business is the election 
of officers. The constitution provides that the officers of the 
Association shall be a President, three Vice-Presidents and a 
Secretary-Treasurer, which shall constitute an Executive Com- 
mittee, in which the government of the Association shall be vested^ 
and it shall have the power to pass upon the eligibility of proposed 
members, and arrange programs for future meetings, select al! 
subjects for discussion, appoint all committees necessary, and 
have full power in all matters not otherwise provided for. We 
have a President, three Vice-Presidents and a Secretary-Treasurer 
to elect. Nominations are in order for President. 

MR. CHANUTE: Mr. President, I nominate Mr. John T. 
Logan. 

MR. BAKER: I second the nomination. 

THE PRESIDENT: Mr. John T. Logan has been nominated. 
Are there any other nominations? 

MR. BURKH ALTER: I nominate Mr. Amos Smith for 
President. 

MR. LOGAN: I second that nomination. 

THE PRESIDENT: Mr. Amos Smith has been nominated. 
Are there any further nominations? 

MR. STERLING: I nominate Mr. Rex. 

THE PRESIDENT: Mr. Rex has been nominated. Any 
further nominations? 

MR. BAKER: I move you, Mr. Chairman, that the nomina- 
tions be now closed. 

MR. CHANUTE: I second the motion. 

Motion carried. 

MR. LOGAN: I appreciate very much the honor in being 
nominated — 

THE PRESIDENT: I am afraid the President will have to 
call you to order. 

MR. LOGAN: — but I am a hearty supporter of Mr. Amos 
Smith, and I am going to ask all of my friends to cast their vote 
for Mr. Smith. 

MR. REX: I move that we elect Mr. Smith by acclamation 
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MR. LOGAN: I will second that. 

MR. CHANUTE: Out of order. 

THE PRESIDENT: I might state that we will make the 
nominations for all the offices and then proceed to vote upon them. 

MR. ALLERTON: I wish to nominate as First Vice-Presi- 
dent Mr. Andrew Gibson. 

MR. CHANUTE: I second the nomination. 

THE PRESIDENT: Any further nominations for First Vice- 
President? 

MR. BURKH ALTER: I move that the nominations be closed. 

MR. LARKIN: I second the motion. 

Motion carried. 

THE PRESIDENT: Nominations for Second Vice-President 
are now in order. 

MR. CARD: Mr. President, I nominate Mr. Calder for Second 
Vice-President. 

MR. TAYLOR: I second the nomination. 

THE PRESIDENT:' Any further nominations? 

MR. NEWTON: Mr. President, I move that the nominations 
be closed. 

MR. STERLING: I second that motion. 

Motion carried. 

THE PRESIDENT: Nominations for a Third Vice-President 
are now in order. 

MR. LOGAN: I nominate Mr. Grant B. Shipley for Third 
Vice-President. 

MR. PARMINTER: I second that nomination. 

THE PRESIDENT: I might say that Mr. Shipley at present 
is not a corporate member. He is entitled to corporate member- 
ship at this time, but when he joined the Association he was not 
entitled to it. 

MR. LOGAN: Of course, I didn't know that he was in dis- 
repute. I suggest that he be fined ten dollars for being in dis- 
repute. 
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THE PRESIDENT: I might say, Mr. Logan, that I think the 
Association is the loser by the fact that he is not a corporate 
member. We hope soon to remedy that defect. 

MR. SHIPLEY: I withdraw in favor of Mr. Chanute, please. 

THE PRESIDENT: Nominations for Third Vice-President 
are now in order. 

MR. CHANUTE: I nominate Mr. Philip Smith. 

THE PRESIDENT: Mr. Smith has been nominated. Any 
further nominations? 

MR. TOWNSLEY: I second that nomination. 

MR. ROLLINS: I nominate Mr. Burkhalter for Third Vice- 
President. 

MR. CHANUTE: I withdraw my nomination of Mr. Philip 
Smith, because Mr. Amos Smith has been nominated and you can't 
have two members of one firm. 

THE PRESIDENT: Mr. Burkhalter has been nominated. 

MR. CHANUTE: I second the nomination. 

THE PRESIDENT: Are there any further nominations? 

MR. CARD: I move that the nominations be closed. 

MR. BAKER: I second that motion. 
Motion carried. 

THE PRESIDENT: Nominations are now in order for Secre- 
tary-Treasurer. 

MR. SHIPLEY: I nominate Mr. Angier. 

MR. LOGAN: I second that nomination. 

MR. TAYLOR: I move that the nominations be closed. 

MR. STERLING: I second that motion. 

MR. BAKER: There is a second to that motion, but as a 
further indication of our appreciation of the work he has done I 
move that we elect Mr. Angier by a rising vote at once. 

MR. CHANUTE: I second the motion. 

THE PRESIDENT: We will reverse the order of things and 
vote for the Secretary-Treasurer first. 

Motion carried unanimously. 
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MR. ANGIER: Gentlemen, I thank you very much for the 
honor. 

THE PRESIDENT: I appoint Mr. Rex and Mr. Larkin as 
tellers. Kindly prepare ballots for the election of a President. 

Upon the collection and counting of the ballots Teller Larkin 
announced the following result: Mr. Logan, 11; Mr. Smith, 4; 
Mr. Rex, 8. As Mr. Logan has not the majority it will be neces- 
sary to take another vote. 

MR. REX: I beg to withdraw my name as nominee for 
President. 

MR. STERLING: I object, Mr. President. He is out of order. 

The result of the re-ballot was as follows: Mr. Logan, 12; Mr. 
Rex, 2; Mr. Smith, 9. 

MR. LOGAN: I want to briefly express my hearty apprecia- 
tion, gentlemen, of the honor, but I question your judgment very 
seriously. However, I promise that the Association shall have my 
very best efforts, and I shall endeavor to maintain the standard 
which my predecessors have established in all the affairs of the 
Association with which I may have to do. Thank you. 

THE PRESIDENT: As there is only one nomination, I de- 
clare Mr. Andrew Gibson elected First Vice-President. 

There was only one nomination for Second Vice-President, 
Mr. Calder, and I declare Mr. Calder elected Second Vice- 
President. 

As Mr. Burkhalter is the only nominee for Third Vice-Presi- 
dent, I declare Mr. Burkhalter elected. 

Gentlemen, I take considerable pleasure in turning over this 
gavel to Mr.. Logan, and I hope you will pardon me if I will have 
just a few words to say in passing. I have been connected actively 
with the Association as President for three years. I have seen the 
Association grow considerably in that three years. We have, 
however, reached a point now, gentlemen, where the field for this 
Association is broadening considerably. You will note in reading 
our proceedings that the Association, as a body, does not in any 
of our proceedings declare, as an Association, for any standards, 
first, in operation or as to specifications for materials used in 
preservation. 

We are reaching the point where each day, practically, the 
Secretary or myself, especially in the past year, have been receiv- 
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ing communications from not only this country, but communica- 
tions from abroad, requesting copies of our proceedings and also 
requesting the recommended standards of this Association. We 
have had to in each case reply that the Association as an Asso- 
ciation have not recommended any standards, but they would find 
the opinions of the individual members of the Association in our 
proceedings, which proceedings we have in each case, of course, 
mailed to those who have requested a copy. It seems to me that 
it is time for the Association now to go on record in some mat- 
ters. I believe we ought to go on record especially as to the 
specifications of preservatives. We ought to go on record in 
certain recognized methods of procedure in operation; so that 
any one reading our proceedings not alone has a lot of miscel- 
laneous opinions, but actually has recommendations of the Asso- 
ciation as an Association. 

Now, I realize that there are a great many questions that it 
would be pretty hard to get a definite vote on in recommending a 
standard. That is naturally the case, as the Association is made 
up of men representing different sections of the country and neces- 
sary different conditions; so that it is not practical to recommend 
in all features of wood preservation definite standards that would 
be universal standards, but there are a great many features that 
can be recommended as universal standards. The Association now 
has a very representative membership. Its members are practical 
men; they know what they want and they know how to get what 
they want. 

So, in passing, I would like to request that the Association by 
some scheme, possibly by the appointment of committees to work 
during the year on certain standards and then report at the annual 
meeting, or in some way that will be worked out by the Executive 
Committee, and come prepared at the next meeting of the Asso- 
ciation to actually recommend definite standards. Gentlemen, I 
thank you. (Applause.) 

(Mr. Beuhler then retired and Mr. Logan took the chair as 
President.) 

MR. LOGAN: Gentlemen, I will just take the seat to see how 
it feels. Well, as my first act before we adjourn, which seems to 
be all that devolves upon me, and before the outburst of applause 
dies away, which was an exhibition of the appreciation of the 
retiring President's few remarks, I would like to see a motion 
thanking Mr. Beuhler for his very efficient service. 

MR. ALLERTON: I make that motion, Mr. Logan, that we 
extend a vote of thanks to Mr. Walter Beuhler for his untiring 
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devotion and his worthy efforts and his absolutely successful 
presidency of this Association. 

MR. CHANUTE: I second the motion. 

An unanimous rising vote was given Mr. Beuhler. 

MR. BEUHLER: Gentlemen, I again thank you. 

MR. BURKHALTER: I would like to inquire, Mr. President, 
in regard to the status of the next place of meeting. 

THE PRESIDENT: We will have to take Mr. Beuhler to 
task after complimenting him so highly, for overlooking the neces- 
sity of mentioning to me that point. I beg to be enlightened on 
that point as to what action is necessary. 

MR. BEUHLER: The Association can either vote and elect 
a place, or the Association can refer that matter to the Executive 
Committee with power to act. It is the pleasure of the Association 
what they want to do. 

THE PRESIDENT: I would like to hear any further dis- 
cussion on that subject. 

MR. CARD: I move that we take a vote on it, as to where 
the meeting place shall be next year. 

MR. ALLERTON: I second the motion, and I will make a 
few remarks on it, because we will have the pleasure of nomi- 
nating — 

MR. TOWNSLEY: You are out of order. 

THE PRESIDENT: It has been moved and seconded that 
the Association take action as to where the next annual meet- 
ing shall be held. 

MR. BURKHALTER: Mr. President, I would like to in- 
quire if the motion is in order to refer that to the Executive 
Committee. 

THE PRESIDENT: We will put this motion first, Mr. Burk- 
halter. All those in favor of Mr. Card's motion will signify 
it by saying. Aye; contrary, No. 

Motion carried. 

THE PRESIDENT: Nominations are in order. 

MR. ALLERTON: I might start the nominations, as I did 
last year, and I got one vote; and now I am going to name the 
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same place — St. Louis, because it has very few attractions and 
all the members may be present at the meetings. I have said 
all I can in favor of St. Louis. 

MR. BAKER: Mr. President, I want to nominate for the 
next place of meeting one of the most delightful cities in the 
<^ountry; the climate is salubrious — 

A MEMBER: Alamogordo. 

MR. BAKER: No, sir. El Paso, Texas. 

MR. TOWNSLEY: I second the nomination. 

MR. REX: I will nominate New Orleans. 

MR. CARD: I second the nomination. 

THE PRESIDENT: Any further nominations, gentlemen? 

MR. CHANUTE: I nominate Chicago, because I think this is 
the most central location and where we get the greatest crowd 
together. For the good of the Association, and to get the 
greatest exchange of ideas, I think we ought to meet here. 

MR. BEUHLER: I agree with Mr. Chanute that Chicago 
is the logical place for this Association to meet. Personally, I 
would enjoy going to New Orleans; I would enjoy having an 
excuse to go to New Orleans at this time of year, but we 
have something else to consider. If we go as far away as 
New Orleans there is a possible danger of decreased attend- 
ance. We have had the meeting here I think now two or 
three years, each year with an increased attendance. Chicago 
is centrally located and we can enjoy here not only our own 
membership, but a great many men interested in our problems 
will come to hear us that will not come to New Orleans. So I be- 
lieve Chicago is really a more logical place to meet than New 
Orleans. 

THE PRESIDENT: With those remarks you second the 
nomination for Chicago? 

MR. BEUHLER: I second the Chicago nomination. 

MR. CARD: I move that the nominations be closed. 

MR. BEUHLER: I second the motion. 

Motion carried. 

THE PRESIDENT: I will appoint Mr. Chanute, Mr. Baker 
and Mr. Card, if you please, to take the ballots. 
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Upon the ballots being taken and counted the following re- 
sult was announced: Chicago, 12; New Orleans, 11; El Paso, 1. 

THE PRESIDENT: I am going to ask the retiring President 
to assist in the ruling. I am not quite familiar with the by- 
laws. 

MR. BEUHLER: I don't believe for this proceeding it is 
necessary to have a majority. 

THE PRESIDENT: There being nothing to the point in the 
constitution, gentlemen, the Chair will declare another vote in 
order. 

TELLER CHANUTE: The result of the re-ballot shows 13 
for Chicago and 12 for New Orleans; nothing for El Paso. 

MR. CARD: We have got an extra vote there. 

. MR. LARKIN: Mr. Goltra just came in and didn't vote be- 
fore. 

THE PRESIDENT: Mr. Chanute, you nominated Chicago. 
Do you want to take it with 13 votes? 

MR. CHANUTE: Yes, I will take the 13 votes. I was 
born on the thirteenth of the month. 

THE PRESIDENT: Chicago is then declared the meeting 
place of our next annual meeting. Is there any further busi- 
ness? If not, a motion to adjourn is in order. 

MR. SHIPLEY: It is the general expression of the mem- 
bers that our Secretary in the past year has done an enormous 
amount of detail work for which he received no compensation, 
and I think the members as a body ought to recommend to 
the Executive Committee that they reimburse him or show their 
appreciation in some way so that he will be properly remunerated 
for his services. I make that as a motion. 

MR. CHANUTE: I second the motion. 

' Motion unanimously carried. 

MR. BAKER: I move you, Mr. President, that we ad- 
journ. 

Motion duly seconded and carried. 

The Seventh Annual Convention of the Wood Preservers' 
Association then adjourned. 
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THE FOREST PRODUCTS LABORATORY. 

By McGarvey Clinc, Director. 

What It Is. — ^The Forest Products Laboratory is a labora- 
tory of practical research conducted by the Forest Service, 
United States Department of Agriculture, in cooperation with 
the University of Wisconsin. The purpose of the laboratory is: 

1. To secure authoritative information on the characteristic 
mechanical and physical properties of commercial woods and 
products secured from them. 

2. To study and develop the fundamental principles under- 
lying the preservative treatment of wood, its use for the pro- 
duction of fiber products (pulp, paper, fiber board, etc.), and 
its use in the manufacture of alcohol, turpentine, rosin, tar and 
other chemical products. 

3. To develop practical ways and means of using wood 
which, under present conditions, is being wasted. 

4. To serve as a public bureau of information on the prop- 
erties and utilization of forest products. 

5. To co-operate with consumers of forest products in im- 
proving present methods of use; also in formulating specifica- 
tions and grading rules for commercial woods, materials se- 
cured from them (gums, oils, resin, etc.), and materials used 
in the treatment of wood (creosote, zinc, chloride and other 
preservatives). 

The laboratory is at Madison, Wisconsin, and is situated on 
the northwest corner of Randall Field, the athletic field of the 
University of Wisconsin. The university furnishes, without cost 
to the Forest Service, the building, grounds and the heat, light 
and power required for the operation of the laboratory. The 
Forest Service employs the entire staff, supplies all equipment, 
and pays all other operating expenses. The equipment is available 
to the faculty and students of the university for research purposes 
only, and the laboratory staff presents a course of lectures at the 
university on the commercial uses of the forest resources of the 
country. 

Its Field of Work. — The following summary of the kinds of 
work conducted at the laboratory will give the reader a fairly com- 
prehensive idea of its field of work: 
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1. Physicial characteristics of wood: 

The physical properties of woods studied are its specific 
gravity, shrinkage, microscopic structure, and, in the case of 
some species, its specific heat and heat conductivity. Data secured 
from investigations of this class are chiefly used in correlating the 
results of other experiments. 

2. Mechanical properties of wood: 

The term "mechanical properties" as used in the laboratory 
is applied to those properties of wood which enable it to re- 




Fig. 1 — Forest Products Laboratory. Front and side view. 

sist the action of mechanical forces. Strength, stiffness, hardness, 
and toughness are examples of such properties. This work in- 
cludes tests on small, clear specimens free from defects, struc- 
tural timbers, and manufactured forms such as spokes, axles, 
etc. Tests are also made to determine the effect of methods 
of seasoning, preserving, and fire-proofing on the mechanical 
properties. The chief purpose of work of this character is to 
furnish engineers and architects data upon which to base moduli 
for desigrn and upon which to base commercial specifications; to 
permit manufacturers using wood to judge the desirability of sub- 
stituting other woods for those becoming scarce; and to de- 
termine how wood can be seasoned and treated with the least 
injury to its strength. 
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3. Chemical characteristics and properties of wood: 

This work consists of experiments to determine the quan- 
tity and quality of essential oils, tannins, gums and other prod- 
ucts which may be secured from different woods. It bears di- 
rectly on the practicability of using certain forms of forest 
waste. 

4. Artificial drying of wood: 

This class of work includes the study of commercial dry- 
kilns and their operation; also the experimental study of dif- 
ferent methods of drying wood. The proper seasoning of wood 
is a most important factor in its use, and one which is at pres- 
ent too frequently neglected. 

5. Agencies destructive to wood: 

A branch of the Office of Forest Pathology of the Bureau of 
Plant Industry is located at the laboratory for the purpose of study- 
ing wood-destroying fungi and how they are affected by various 
wood preservatives. The chief purpose of this work is to suggest 
ways and means of perfecting the preservative treatment of wood. 
The laboratory also co-operates with the Bureau of Entomology 
in studying insects and other animal organisms which destroy 
wood. 

6. Wood preservation : 

This division of work includes all problems dealing with the 
impregnation of wood with preservatives, fire-proofing sub- 
stances and other materials. At present its attention is largely 
directed to the study of preservatives and preserving processes. 
Wood preservation concerns principally the railroads, mines and 
other large consumers of structural timbers, but it also is of 
much interest to the building trades and to municipalities inter- 
ested in wood as a paving material. 

7. Wood distillation: 

This line of activity is directed to the study of methods of 
distilling wood and methods of refining and grading the prod- 
ucts secured. Work is also done to demonstrate the practi- 
cability of using certain of the products for different purposes, 
thus creating a market for them. This work bears directly 
on the possibility of using the enormous quantities of mill and 
forest waste. 
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The pulp and paper work of the laboratory is confined to 
the study of the use of different species and forms of wood 
for the production of pulp and paper products. The chief pur- 
poses of the work are to determine the value, for the produc- 
tion of pulp, of woods not being used at present, and to con- 
duct experiments for the purpose of perfecting present mcth- 
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Fig. 6 — Timber Testing Laboratory, showing 30,000 lbs. universal testing 
machine in the foreground and machine shop equipment in the background 

ods of manufacturing wood pulp. Especial attention will be 
given in this work to the development of methods of manu- 
facturing a commercial pulp from wood which is at present be- 
ing wasted. 

9. Production of naval stores: 

Methods employed in the production of turpentine and rosin 
are also studied by the laboratory. Work of this character is con- 
fined to the chipping of the trees, the collection of the gum, and 
the distillation of the resin secured. The present methods cm- 
ployed in the production of naval stores are crude and result in 



Digitized by LjOOQIC 



202 Seventh Annual Meeting 

much unnecessary damage to the standing timber, and cause an 
unnecessary loss in value of the turpentine and rosin produced. 
The purpose of the. work conducted by the laboratory is to im- 
prove this situation. 

Its Organization and Equipment. — The laboratory is divided 
into the following nine sections: 

Maintenance. 
Engineering. 
Timber Tests. 
Wood Preservation. 
Wood Technology. 
Wood Distillation. 
Pulp and Paper. 
Chemistry. 
Pathology. 

These sections are responsible to the Director and to two 
Assistant Directors. 

Maintenance. — The section of Maintenance is charged with 
the general up-keep of the building and the purchase of all sup- 
plies and equipment. It also supervises the force maintained for 
handling computing work of a routine character and the sec- 
tion of stenography. It also has charge of the library and file 
room and the indexing and filing of all laboratory records. 

Engineering. — The section of Engineering has charge of the 
storage yards, the sawmill, the wood shop, machine shop, and 
drafting-room. It is charged with the care of all materials stored 
in the yard, the design and repair of apparatus. Its work, how- 
ever, is conducted in collaboration with the other section^ of 
the laboratory. ^ 

Timber Tests. — Fig. 6 shows a general view of the timber- 
testing laboratory. This section conducts all tests to determine 
the mechanical properties of natural or treated wood. The fol- 
lowing series of tests, which are under way at present, is repre- 
sentative of those conducted in the laboratory: 

1. Tests to determine the relative mechanical properties of 
the commercial woods of the United States. 

These tests are being made upon material secured from the 
forests, and include the study of all the mechanical properties 
which determine the suitability of wood for different uses. 
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2. Tests to determine the effect of mechanical operative 
features of pressure wood-preserving plants on the strength of 
wood. • 

3. Tests to determine the mechanical efficiency of joints and 
fastenings used in wooden structures. 

Wood Preservation. — ^The section of Wood Preservation 
studies the problems confronting the wood-preserving industry. 
These problems may be broadly classified into: 

a. Those dealing with the preservatives themselves. 

b. Those dealing with the methods of getting the preserva- 
tives into the woods. 

To study the first class of problems, the laboratory is pro- 
vided with a fungus pit which contains chambers thoroughly in- 
oculated with various wood-destroying fungi. The humidity and 
temperature of the pit will be so regulated that conditions in it 
will be most favorable to the growth of fungi. Wood will 
be treated with different preservatives and placed in the pit. The 
efficiency of the preservative will be determined by its ability to 
resist the fungi. In addition to such laboratory experiments, 
timbers are treated and placed in actual service and are care- 
fully inspected at periodic intervals. 

The second class of problems are primarily problems of me- 
chanical engineering, dealing with the methods of forcing the 
required amounts of various preservatives into the different spe- 
cies and forms of wood. The laboratory is well equipped for 
studying any of the processes used for the preservative treat- 
ment of wood. Fig. 7 gives a general view of the laboratory. 
The storage tank in the yard is sufficient in size to provide for 
a carload of any preservative.* Typical projects at present under 
way are: 

1. Service tests on red oak and maple cross ties, in co-op- 
eration with the Chicago, Milwaukee & S*. Paul Railway Com- 
pany, to determine the relative efficiency of standard preservatives 
and processes. 

This work calls for the preservative treatment of approxi- 
mately 1,600 red oak and maple cross ties, which, after treat- 
ment, will be placed in a test track by the Chicago, Milwaukee & 
St. Paul Railway. The track will be inspected and its condition 
reported from year to year by the staff of the laboratory. 

2. The fungicidal properties of coal-tar creosote fractions. 
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These experiments are for the purpose of determining the 
relative efficiency of different fractions of coal-tar creosote in 
preventing decay. Specimens treated with the different frac- 
tions are also being placed in the waters of the Gulf of Mex- 
ico and the Bay of San Francisco to determine the relative ef- 
ficiency of the different fractions in protecting yellow pine from 
marine bearers. 

3. The preservation of timbers used in the construction of 
silos. 

Wood Technology. — In addition to the equipment shown on 
the laboratory plan, this section is provided with microscopes, 
microtomes, and other apparatus required for the study of wood 
structure. It is also equipped with taking photomicrographs. 
Work at present under way includes: 

1. The correlation of microscopic structure of commercial 
woods with their properties and uses. 

2. Temperature changes in wood under treatment. 

These experiments are designed principally to determine the 
rapidity with which wood may be heated under different condi- 
tions. 

3. The analytical study of artificial methods of drying wood. 

These experiments will be conducted in an especially designed 
steam-jacketed cylinder which is so connected with air pumps and 
sources of steam supply that a great variety of conditions can 
be secured. 

Distillation. — This laboratory is at present equipped for study- 
ing both steam and destructive distillation processes. It is also 
equipped with a fractionating column still which, at this time, 
is set up at the plant of the Atlantic Turpentine Company at 
Mount Pleasant, Georgia, where experiments are being conducted 
with it to determine the best method of commercially refining 
wood turpentines. The still is of such a capacity that materials 
can be handled on a commercial scale. The work of this sec- 
tion naturally divides itself into: 

a. Experiments to determine what products and how much 
of them can be secured from different woods. 

b. The design and operation of machinery best adapted to 
the production of those products having the greatest value. 

c. Refining of the crude products. 
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At the present time the energies of the section are directed 
entirely to the study of resinous woods. The woods being first 
investigated are southern pine and Douglas fir. 

Pulp and Paper. — Fig. 10 shows the 15-inch Fourdrinier paper 
machine, and, in the background, washers, screens and other 
equipment of the laboratory. In addition to the equipment shown 
on the plans of the pulp and paper laboratory, the Forest Prod- 
ucts Laboratory has just completed the installation of a orroimH- 




Fig. 7 — Wood Preservation Laboratory, showing experimental 
cylinders and measuring tanks. 

wood laboratory at Wausau, Wisconsin. The laboratory at Wau- 
sau is equipped with a heavy-duty commercial grinder connected 
with a 500 horse-power motor-generator set. It also contains 
screens, a wet machine, a barker, and other equipment neces- 
sary for the commercial manufacture of ground-wood pulp. The 
plant is so designed that the speed of the grinder can be varied 
through wide limits. Its chief purpose is to determine whether 
commercial ground-wood pulp can be made from woods other 
than spruce. The work at Wausau is being conducted under 
a special appropriation. 
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Chemistry.— Fig. 11 shows the general arrangement of the 
chemical laboratory and its equipment. The work of the sec- 
tion of Chemistry is largely to supplement the work of the other 
laboratories. Its purposes are: 

a. To find uses for products at present having little or no 
commercial value. 

b. To secure data upon which to base commercial specifica- 
tions for wood products, wood preservatives, and other chemical 
problems that come up in connection with the work of the other 
sections. 

Typical projects are: 

1 The classification of commercial creosotes according to 
their chemical and physical properties. 

2. Experiments to determine the quantity and quality of tan- 
nin in various kinds of wood and bark. 

3. Methods of analyzing treated wood to determine the kind 
and quantity of preservative in it. 

Pathology. — ^As previously stated, the section of Pathology 
is not, correctly speaking, a section of the Forest Products Lab- 
oratory, since its work is under the direction of the Bureau of 
Plant Industry. The man detailed to the laboratory, however, gives 
his full time to the study of pathological problems bearing on 
the use of wood. The Forest Products Laboratory supplies him 
with facilities for work and he is treated in every respect as a 
member of the laboratory staff. An extensive collection of wood- 
destroying fung^ is being made and cultures of them are being 
propagated in the fungus pit of the wood-preserving laboratory. 
The section of Pathology co-operates with the laboratory in con- 
ducting this class of work. 

How It Works — Internal Relations. — ^The preceding part of 
this paper, it is hoped, has given the reader a fair conception of 
the purpose of the laboratory, its field of work, and its material 
resources. Its success, however, must depend largely upon the 
personnel of the organization and upon the ability of the dif- 
ferent men composing it to work together in a manner which 
will insure co-operation on the part of the different sections and 
the proper co-ordination of their work. 

The entire staff of the laboratory, consisting of approximately 
sixty people, is employed in accordance with the regulations of 
the United States Civil Service Commission. The men are re- 
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cruited from the professions of engineering, chemistry, forestry, 
and pathology, also from the different grades of clerks and skilled 
laborers. A large percentage of the staflF are young and compara- 
tively inexperienced, this condition being due chiefly to the new- 
ness of the work and to the loss of experienced men to com- 
mercial interests. It is therefore necessary to have the staflF so 
organized that new material will be trained as soon as possible 
by the more experienced men of the organization, and that plana 




Pig. 10 — Pulp and Paper Laboratory, showing Fourdrinier paper machine 
and, in the background, washers, screens and other equipment. 



of work and records of experiments shall be made and kept in 
such a way that, with a reasonable amount of study, the work 
of any man can be taken up and completed by another with the 
least loss of time and money. With this in view, the following 
principles are closely adhered to: 

1. Each investigator must have a clear conception of the 
purpose and value of his investigation and the methods which 
he intends to follow in conducting it, and that he make such con- 
ceptions and methods a matter of record. 
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2. The plans for conducting investigations should be per- 
fected, so far as possible, before work is actually begun. 

3. That all pertinent information on the materials used in the 
experiments should be secured and recorded. 

4. That in the different sections standard methods and terms 
be used, so far as possible, in order that the work of the lab- 
oratory may be co-ordinated to the best advantage. 

5. That frequent partial summaries and analyses of results 
be made so that plans may be modified, if necessary, before the 
work has proceeded too far. 

6. That final and complete summaries and analyses of re- 
sults be embodied in a report which shall be a permanent record 
of the work. 

To facilitate the application of these principles and to insure 
the publication of results as soon as possible, the experimental 
work of the laboratory is classified into projects. A project may 
consist of a series of tests or experiments conducted 

a. For the purpose of investigating some specific problem on 
experimental research; 

b. To verify experimental results on a commercial scale; 

c. To assist outside parties in the application of scientific 
principles and processes of recognized commercial value with which 
the laboratory is familiar. 

Projects may be conducted independently by the laboratory 
or in co-operation with an individual or commercial or other 
organization. 

Each project is assigned to a member of the staff, who is 
responsible for taking the initiative in all matters pertaining to it. 
In general, such an assignment involves: 

1. A preliminary investigation: This work embraces a re- 
view of literature and results which have been secured by previ- 
ous investigators, also frequently tentative experiments to as- 
certain the best methods of attacking a problem. The results 
of a preliminary investigation are summarized in a written re- 
port, which sometimes is made the basis of a publication. 

2. Working plan: If the preliminary investigation shows the 
need of further work, a working plan is prepared. This plan 
records the purpose of the work, gives instructions for collection 
of material required and the methods which it is proposed to fol- 
low in conducting the work. 
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3. Description of material: If the working plan is approved, 
the materials called for are secured and a record made of their 
origin and history. 

4. Progress reports: From time to time as work on a proj- 
ect progresses, the man in charge of it prepares project re- 
ports containing summaries and analyses of results secured, in 




Fig. 1 1 —Chemical Laboratory 

order to determine whether it is necessary to make modifications 
in the working plan. 

5. Project report: When all the data called for by any plan 
are obtained, the man in charge of a project prepares a final re- 
port, giving a full discussion of results and conclusions reached. 
Project reports are the bases for most of the circulars and bulle- 
tins published by the Department, dealing with the work of the 
laboratory. 

In order to give the fullest opportunity for constructive criti- 
cism, all working plans are submitted to one of the technical . com- 
mittees with which the staff is organized, each committee being 
composed of the members of the staff most experienced in the 
lines of work referred to it for consideration. Committee work 
of this character has precedence over all other work of the lab- 
oratory. After review by the committee, to give further oppor- 
tunity for constructive criticism, and to keep the different members 
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of the staff informed on all of the work of the laboratory, working 
plans are presented and discussed at the general staff meetings 
which are held each Saturday. All men in charge of important 
lines of work attend the general staff meetings. After full op- 
portunity has been given for discussion, all plans are submitted 
to a committee composed of the director and two assistant di- 
rectors for approval. Results of preliminary investigation, progress 
on various projects, inspection trips, and other matters of general 
and technical interest are discussed at the staff meetings. 

Once a month seminar meetings, open to the entire technical 
staff of the laboratory, are held, at which the technical literature 
relating to the work of the laboratory is reviewed, and technical 
papers are presented. 

Relations to Societies and Associations. — It is the constant 
aim of the laboratory to relate itself closely to the activities of 
societies and associations interested in its work, and to make 
such relations of mutual advantage. With this in view, mem- 
bers of the staff are encouraged to become members of the 
organizations of this character in which they are most inter- 
ested, and when they are honored by committee assignments, it 
is the policy of the laboratory to do everything possible in mak- 
ing such service of value to the society or association and a 
credit to the Forest Service. Such co-operation is not limited to 
the organizations represented on the laboratory staff, but is ex- 
tended to all societies and associations which may wish to use the 
resources of the laboratory. 

Relation to Individuals and Commercial Organizations. — As 
stated in the first pages of this paper, one of the chief purposes 
of the Forest Products Laboratory is to serve as a public bureau of 
information on the field of work which it covers, but it is not the 
policy of the Forest Service, aside from making available informa- 
tion which it has, to undertake work of any kind which is not of 
general interest to the lumbering or to one of the wood-using 
industries. It is frequently the case, however, that a problem 
confronting a commercial organization is one of general interest, 
and is also one in which the laboratory is interested. In such cases 
it is the policy of the Service to co-operate with the commercial 
organizations, the co-operating organization sharing the expense of 
the investigation in proportion to the direct benefits which result 
to it from the work done. Co-operation of this character varies 
from cases in which the co-operator merely furnishes a part of the 
material required for the work, to cases in which the entire expense 
of the work is borne by the co-operating company, the laboratory 
merely supplying the men to supervise the work. In all co-opcra- 
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tive work of this character the Department of Agriculture reserves 
the right to first publish the results. 

The possible value of the Forest Products Laboratory to the 
lumbering and wood-using industries will be readily recognized 
by all who are familiar with the problems confronting these in- 
dustries. The actual value of the laboratory, however, depends 
upon its- ability to obtain results of practical value. To secure 
such results to the best advantage it must have the support and 
co-operation of the men who are in constant and intimate asso- 
ciation with commercial problems. The Service therefore in- 
vites such men to share with it the responsibility of making the 
Forest Products Laboratory play an important and useful part 
in reclaiming the wastes of the forests and in increasing efficiency 
in the commercial use of wood. 

Note. — Further description of the Forest Products Laboratory 
may be obtained by writing to Mr. Cline at Madison, Wisconsin. 

Secretory. 
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CROSS-TIES PURCHASED: 1909. 

The total number of wooden cross-ties purchased by the steam 
and electric railroads of the United States in 1909 was 123,751- 
000. This represents an increase of 11,285,000 ties, or 10 per 
cent, over the number purchased in 1908, but a decrease of 
29,952,000, or 19.5 per cent, from the number reported for 1907. 
The year 1907 was one of great activity in the railroad world, 
while in 1908 the railroads felt the effect of the general business 
depression and curtailed their expenses accordingly. From a com- 
parison of the figures for 1909, 1908, and 1907, it is evident, how- 
ever, that the cross-tie industry is rapidly regaining the prosperity 
enjoyed in 1907. 

The figures covering the ties purchased for new track are like- 
wise significant of improvement. Nearly 16,437,000 ties, or 13.3 
per cent of the total number, were reported as purchased for new 
track in 1909, whereas in 1908 only 7,431,000 ties, or 6.6 per cent 
of the total purchased, were for this use. In 1907 the number was 
23,557,000, or 15.3 per cent of the total. Of the ties bought for 
new track in 1909, the steam railroads reported 13,822,000, or about 
84 per cent, and the electric roads 2,615,000. The ties purchased 
for new track by steam roads formed 12 per cent of all ties pur- 
chased by them, while the corresponding proportion for the electric 
roads was 31.4 per cent. The steam roads, however, showed by 
far the larger relative gain over 1908 in this respect, since their 
building activities were restricted during the latter year to a 
greater extent than was the case with the electric lines. 

Table 1 gives the number of ties purchased in 1909, 1908, and 
1907, distributed according to class of ties and kind of wood. 

Ten kinds of wood supplied 97.3 per cent of all ties purchased. 
These are oak, southern pine, Douglas fir, western pine, cedar, 
chestnut, cypress, tamarack, hemlock, and redwood. The oaks led 
by a wide margin, being the timber used for 57,132,000 ties, or 
46.2 per cent of the total number purchased, and more than two 
and one-half times as many ties were made from the southern 
pines, which ranked next in importance and which were used in 
the production of 21,385,000 ties. More than 63 per cent of all 
ties purchased were made from some species of oak or from the 
southern yellow pines. 

Douglas fir, a species which will probably be drawn upon 
heavily as the demand for ties crowds the supply, was used for 
9,067,000 ties. Ranking next in importance were western pine, 
cedar and chestnut, each being credited with a total slightly more 
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Table 1. — Cross-ties purchased, classified according to method by 
which made and kind of wood: 1909, 1908, and 1907. 



KIND or WOOD. 




flewed. 



Smred. 



Total.... 

Oak 

Sootbemplne. 

Doodasflr 

WeBtempine.. 

Cedar 

Chestnut 

Cypntu 

Tamarick 

Hemlock 

Redwood 

White pine 

Lod^qwle pine 

Onm 

Spnioe 

Beech 

AU other 



•6,490,000 



^,000,000 
17,482,000 
1,958,000 
4,466,000 

4,964,000 
5,026,000 
3,904,000 
2,961,000 

2,215,000 

1,770,000 

170,000 

450,000 

332,000 

156,000 

163,000 

1,382,000 



28,362,000 



0,138,000 
8,983,000 
7,115,000 
2,331,000 

1,813,000 

1,608,000 

506,000 

380,000 

437,000 
318,000 
877,000 
28,000 

46,000 
70,000 
83,000 
111,000 



Tojtal.... 

Oak ■.. 

Southern pine. 

Douglas fir 

Western pine.. 

Cedar 

Chestnut 

Cypress.. 

Tamarack 

Hemlock, 

Redwood 

White pine 

Lodgepole pine 

Qura 

Spruce 

Biaech 

Another 



112,466,000 



48,110,000 
21,530,000 
7,068.000 
3,093,000 

8,173,000 
8,074,000 
3,457,000 
4,025,000 

3,120.000 
871,000 
707,000 
518,000 

263,000 

141,000 

192,000 

2,206,000 



91,982,000 



42,143,000 
18.556,000 
1,946,000 
2,140,000 

7,460,000 
5,400,000 
3,091,000 
3,806.000 

3,406,000 
757,000 
565,000 
487,000 

262,000 

83,000 

191,000 

2,050,000 



30,484,000 



6,967,000 

3,974,000 

6,043,000 

008,000 

708,000 

3,674,000 

366,000 

310,000 

. 84,000 
114,000 
142,000 
81,000 



68,000 

1,000 

156,000 



Total.... 

Oak 

Southern pine. 

Douglas fir 

Western pine. . 

Cedar 

Chestnut 

Cypress 

Tamarack 

Honlock 

Redwood 

White pine 

Lodgepole pine 

Qum 

Spruce 

Beech 

Another 



153,703,000 



61,757,000 
34,315.000 
14,525,000 
5,010,000 

8,954,000 
7,851,000 
6,780,000 
4,563,000 

3,367,000 

3,033,000 

475,000 

667,000 

15,000 

104,000 

52,000 

4,328,000 



118,385,000 



53,702,000 
28,337,000 
1,631,000 
3,356,000 

8,363,000 
6,330,000 
5,881,000 
4,153,000 

3,388,000 

1,485,000 

394,000 

667,000 

16,000 

24,000 

8,000 

4,064,000 



36,318,000 



8,065,000 
7,988,000 
12,894,000 
1,764,000 

502,000 

1,521,000 

809,000 

410,000 

79,000 
547,000 
181,000 



80,000 
44,000 
264,000 



Digitized by LjOOQIC 



216 Seventh Annual Meeting 

than 6,500,000 ties. Cypress, tamarack, hemlock and redwood, each 
supplying more than 2,000,000 ties, complete the list of the ten 
leading kinds of wood purchased. The remaining species, which 
include white pine, lodgepole pine, gum, spruce, beech, maple, birch, 
elm, mesquite, locust, ash, walnut, and a nuniber of others furnished 
but 3,334,000 ties. 

The two leading timbers were the same as in 1908. Oak, with an 
increase of 9,022,000 ties, contributed a slightly higher proportion 
of the total number of ties purchased in 1909 than in 1908. South- 
ern pine, on the other hand, furnished a slightly smaller number 
of ties than in 1908 and a smaller proportion of the total. Douglas 
fir, with an increase of 1,079,000 ties, held third rank in 1909, the 
same as in 1907. 

Western pine was the only one of the ten leading kinds of 
wood which showed a marked increase over the figures for 1907, 
the year for which the heaviest purchases of ties were recorded. 
Hemlock supplied more ties in 1908 than in 1907, but fewer in 1909 
than in 1908. The purchase of 2,088,000 redwood ties in 1909 is 
the heaviest recorded for this timber, being slightly greater than 
in 1907 and exceeding that of 1908 by 1,217,000 ties. 

The increasing use of several of the relatively unimportant 
tie woods, especially gum, spruce and beech, is noteworthy. The 
number of gum ties purchased, which in 1907 was only 15,000, in- 
creased to 262,000 in 1908, and by a further gain of 116,000 ties, 
reached a total of 378,000 ties in 1909. Spruce and beech also 
showed heavy gains during the past two years. The increasing use 
of these species which are lacking in decay-resisting qualities is 
evidence of the growing use of methods of wood preservation 
through chemical treatment. 

Approximately 11 per cent of all ties purchased in 1909 were 
hewed. Although the proportion of hewed ties was lower than 
in 1908, it was the same as in 1907 and higher than in 1906. About 
82 per cent of all ties purchased in 1908 and about 75 per cent 
of those purchased in 1906 were hewed. In the industry as a 
whole it is apparent that methods of manufacture are not under- 
going any great general and permanent changes. 

Cross-ties made of oak showed a slight gain in the relative 
number of sawed ties. In 1908, 12.4 per cent of the oak ties pur- 
chased were sawed, while in 1909, 16 per cent were so reported. 
In the case of ties made from southern pine the proportion of 
hewed ties, although less than in 1908, was greater than in 1907. 
Douglas fir is the only important timber from which more ties 
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Tabic 2. — Cross-ties purchased — Number and cost at point of 

purchase, by class of railroad purchasing, method by which 

made, and kind of wood: 1909. 

AOOREOATE. 



KOCD or WOOD. 


Number. 


Cost 


KIND or WOOD. 


Number. 


Cost 


Total 


123,751,000 


$60,320,700 


Tamarack 


3,311,000 

2,642.000 

2,068,000 

556,000 

487,000 

378,000 

225.000 

195,000 

1,493.000 


$1,356,000 




Hemlock 


665,000 
1,106,000 


Oak 


57,132,000 
21.365.000 
9,067,000 
6,797,000 
6,777.000 
6,629,000 
4,589,000 


2tf,062,000 
11,112.000 
3,754,000 
3,619,000 
3.065.000 
2,947,000 
1,902,000 


Redwood 


floQthera j>lne ^ 


White pine 


237,000 


Dooclaafur 




224,000 


Weinerapliie 


Ontn 


198.000 


Odar 


Spruce. 


109,000 


CliMtnut 


Beech •. 


68,700 


Cwmw. 


All other 


674,000 









PURCHASED BY STEAM RAILROADS. 





TOTAL. 




SAWK), 


mro Of WOOD. 


Nurntw. 


Cost. 


Number. 


Cost 


Number. 


Cost 


Total 


115,433.000 


$56,139,000 


89,884,000 


$49,644,000 


35,548,000 


$12,495,000 






Oak 


53Ji«3,000 
20, L^ 000 
8.5^,000 

6,7:w,000 
6,07*^.000 

5,2^2,000 
4.^7S.00O 
3,iW,00O 
2,f>28,00O 
l,4M.0OO 
54iXOOO 
*i7.000 

3?K,00O 

il7,W0 

m,tm 

1,4&J.OOO 


37f'2^,000 
10f3.M.OOO 

S^.-i'lKOOO 
3^.^4.000 

2^7^.000 
3,ittN,0OO 
1,1^1 a, OOO 

ittilOOO 

7!ii,0OO 
^M 000 

iftti.OOO 
li>l,000 
i^.OOO 
fcei..000 


45,.%5.000 
16,3cri,000 

i.yjy.ooo 

4,44^1000 

4,3:i-2,000 
4, CM 1^000 
3,MH.0OO 

3,*Jii.0OO 
3,W].000 
l.lES.OOO 
IW.OOO 
iiVP.OOO 
^JifJ.OOO 
H7,000 
1RI.O0O 

i.i-itKOdo 


33,885,000 

8.534,000 

741000 

3,483,000 

1,964,000 

1,759,000 

1,548,000 

1,201,000 

717,000 

597,000 

56,000 

213,000 

182,000 

74,000 

57,000 

613,000 


8,378.000 

3.3061000 

6.601,000 

3,387,000 

1,746,000 

1,336,000 

565.000 

379.000 

437,000 

393,000 

350,000 

28,000 

46,000 

70,000 

32,000 

106,000 


4.407,000 


Boathemplna 


1,819,000 
2.820,000 


Douglas Hr 


Western pine 


1,101,000 


Cedar . " . 


800,000 


Chestnut 


559,000 


Cyprast. 


368,000 


T^ffnanck 


113.000 


Hflmlook 


144,000 


Redwood 


188.000 


WhJtVptFW 


155,000 
11,000 


Lodfepble pine 


Oum 


16,000 


Spruoe 


31,000 


fSSh. :::::::::: :::: 


11,000 


Allothor 


48,000 





PURCHASED BY ELECTRIC RAILROADS. 



Oak 

Southern 



9S8S' 



iplne.. 



CMar.... 
Chestnut. 



Tiunaraok.'. 



Redwood 

White pine 

Lodmpoleplne.. 

Oum 

Spruoe 

Beeoh..^ 

AU other 



8,319,000 




$4,181,700 

1.770,000 
759,000 
193,000 

35,000 
393,000 
629,000 

86,000 

43,000 

4,000 

333,000 

36,000 



5.615,000 

3.444,000 

530,000 
33,000 
23,000 

632,000 
1,010,000 

180,000 
65,000 
14,000 

642,000 
26.000 



$2,746,700 

1,282,000 
259,000 
13,000 
19,000 
266,000 
467,000 
72,000 
19,000 
4,000 
313,000 
13.000 



2,704.000 

845.000 
737,000 
514.000 
44.000 
67,000 
367,000 

ff'Sffi 
61,000 



36.000 
37.000 



$ 1.435,000 

488,000 
600,000 
180,000 
16,000 
26,000 
162,000 
14.000 
33,000 



10,000 
13,009 



8,000 
3,000 
33.000 



4,000 

700 

18,000 



8,000 
2,000 
26,000 



4,000 

700 

15,000 



6,000 



3.000 



are sawed than hewed, 78.5 per cent of the ties reported as made 
from this timber in 1909 being sawed. The number of ties hewed 
from Douglas fir does not change from year to year proportionate 
to the use of the species, the fluctuations in the demand for ties 
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made from this wood being confined largely to sawed ties, which 
show wide variations annually. 

In the case of cedar ties the number of hewed ties shows a 
steady and heavy decrease since 1907, while the number of sawed 
tics has increased correspondingly, from 592,000 in 1907, to 1,813,- 
000 in 1909. 

Table 2 shows the number and cost of ties purchased by 
steam and electric railroads of the United States in 1909, classi- 
fied according to kind of wood and method by which made. 

The steam railroads of the United States purchased 115,432,000 
cross-ties in 1909, or 93.3 per cent of the total quantity pur- 
chased. Of these, 77.9 per cent were hewed and 22.1 per cent 
sawed. The electric railroads purchased 8,319,000 ties, or d.l 
per cent of the total in 1909, a gain of 1,894,000 ties over 1908. 
Of these, 67.5 per cent were hewed and 32.5 per cent sawed. 

Next to oak ties the electric roadr> purchased more ties made of 
chestnut than of any other species. Almost as many southern 
pine ties were reported by them; and ties of cedar, redwood, and 
Douglas fir ranked next in importance. Since the steam roads 
purchased a very high proportion of the total number of ties 
reported, the rank of the woods used by them is the same as 
that discussed under the total number purchased by both classes 
of roads. The less durable woods are little used by the electric 
roads, doubtless because these roads lack the facilities for pre- 
servative treatment .which a number of the large steam rail- 
roads now possess. 

The total cost of all cross-ties purchased in 1909 was $60,320,- 
700, an amount which exceeds the figures for 1908 by more than 
$4,000,000. 

Table 3 shows the average cost of cross-ties purchased by steam 
and electric railroads in 1909, 1908 and 1907, classified according 
to method by which made and kind of wood. 

In 1909 the average cost per tie was 49 cents as compared 
with 50 cents in 1908 and 51 cents in 1907. Nevertheless, the 
average cost of all ties reported as purchased was higher in 1909 
than in 1906, when it was 47 cents. A comparison of the figures 
for 1909, 1908, and 1907, shows that in the case of each of the 
leading kinds of tie timbers, except western pine, the average 
price was less in 1909 than in 1907, though the prices paid for 
chestnut, tamarack, and hemlock were greater in 1908 than in 1907. 
Western pine ties showed an average cost of 53 cents in 1909 as 
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Table 3. — Average cost of cross-ties purchased, by class of rail- 
road purchasing, method by which made, and kind of wood: 1909, 
1908 and 1907. 

i'URCHASED BY STEAM AND ELECTRIC RAILROADS. 



KIKD or WOOD. 



Total 

Oak.. 

Southern pioe.. 

Douglas fir 

Western pine.. 
Cedar.... „.... 
Chestnut 

Tamarack. 

Hemlock 

Redwood 

White pine 

Lodgepole irfne. 

Qum 

Spruce 

Beech 

AU other 



to. 49 



to. 50 



0.51 
0.52 
0.41 
0.53 
0.46 

a44 

0.41 
0.41 
0.33 
0.53 
0.43 
a46 
0.52 
0.49 
0.36 
0.45 



0.51 
0.54 
0.45 
0.51 
0.49 
0.49 
0.44 
0.50 
0.38 
0.51 
0.47 
0.48 
0.45 
0.47 
0.44 
0.38 



ta5i 



to. 49 



to. 50 



to. 51 



to. 49 



to. 62 



to. 54 



0.53 
0.54 
0.47 
0.50 
0.50 
-0.48 
0.46 
0.49- 
0.34 
0.59 
0.41 
0.50 
0.^ 
0.39 
0.40 
0.44 



0.50 
0.50 
0.99 
0.56 
0.45 
0.44 
0.41 
0.41 
0.33 
0.51 
0.38 
0.47 
0.55 
0.51 
0.86 
0.45 



0.51 
0.63 
0.41 
0.48 
0.50 
0.48 
0.43 
0.51 
0.38 
0.49 
0.47 
0.48 

a«5 

0.52 
0.44 
0.37 



0.53 
0.51 
0.42 
0.49 
0.50 
0.48 
0.45 
0.50 
0.34 
0.60 
0.37 
0.50 
0.23 
0.46 
0.34 
0.45 



0.54 
0.69 
0.42 
0.48 
0.46 
0.45 
0.47 
0.41 
0.34 
0.62 
0.45 
0.39 
0.34 
0.44 
0.36 
0.41 



0.56 
0.60 
0.46 
a 57 
0.45 
0.51 
0.52 
0.41 
a36 
0.C3 
0.51 
0.41 



0.40 
0.42 
0.48 



0.S9 
0.62 
0.48 
0.52 
0.49 
0.48 
0.51 
0.41 
0.44 
0.67 
0.47 



0.38 
0.41 
0.68 



PURCHASED BY STEAM RAILROADS. 



Total 


to. 49 


to. 50 


to. 91 


to. 49 


to. 50 


to. 50 


to. 49 


to. 52 


ta64 




Oak 


0.51 
0.51 
0.42 
0.53 
0.46 
0.44 
0.41 
0.41 
0.33 
0.55 
0.42 
0.46 
0.52 
0.48 
0.36 
0.45 


0.51 
0.53 
0.45 
0.51 
0.50 
0.50 
0.44 
0.50 
0.38 
0.50 
0.47 
0.48 
0.45 
0.45 
0.44 
0.38 


0.53 
0.53 
0.47 
0.50 
0.60 
0.48 
0.46 
0.50 
0.34 
0.57 
0.38 
0.50 
0.23 
0.39 
0.40 
0.46 


0.50 
0.50 

as 

0.46 
0.44 
0.41 
0.41 
0.33 
0.63 
0.37 
0.46 
0.55 
0.51 
0.35 
0.45 


0.50 
0.53 
0.41 
0.48 
0.50 
0.49 
0.43 
0.51 
0.38 
0.48 
0.46 
0.48 
0.45 
0.50 
0.44 
0.37 


0.52 
0.51 
0.41 
0.49 
0.60 
0.47 
0.45 
0.50 
0.34 
0.57 
0.37 
0.50 
0.23 
0.46 
0.34 
0.45 


0.53 
0.57 
0.43 
0.48 
0.46 
0.45 
0.47 
0.40 

t.^ 

0.44 
0.39 
0.34 
0.44 
0.36 
0.41 


0.56 
0.57 
0.47 
0.58 
0.46 
0.52 
0.52 
0.41 
0.86 
0.63 
0.51 
0.41 


0.58 


Southern pine 


0.62 


Douglas flTT. 


0.48 


Western pine 


51 


Cedar 


0.48 


Chestnut 


0.48 


Cypress 


0.51 


Tamarack 


0.40 


Hemlock 


0.44 


Redwood 


0.55 


White pine 


0.40 


Lodgepole plnis 




Gum 




Spruce 


0.40 
0.42 
0.43 


0:38 


Beech 


0.41 


All other 


0.70 







PURCHASED BY ELECTRIC RAILROADS. 



Total 


to. 50 

0.54 
0.61 
0.35 
0.53 
0.42 
0.46 
0.41 
0.39 
0.31 
0.48 
0.49 


to. 51 

0.53 
0.63 
0.37 
0,40 
0.44 
0.47 
0.42 
0.37 
0.38 
0.52 
0.60 


to. 56 

0.60 
0.65 
0.48 
0.56 
0.48 
0.49 
0.47 
0.43 
0.42 
0.63 
0.64 


to. 49 

0.52 
0.60 
0.39 
0.82 
0.42 
0.46 
0.40 
0.34 
0.31 
49 
0.50 


tP.50 

0.52 
0.54 
0.34 
0.47 
0.45 
0.47 
0.41 
0.37 
0.38 
0.61 
0.63 


to. 56 

0.59 
0.60 
0.49 
0.57 
0.47 
0.50 
0.47 
0.41 
0.42 
0.63 

o.te 


to. 53 

0.58 
0.69 
0.35 
0.37 
0.39 
0.44 
0.48 
0.45 


to. 64 


to. 68 






Oak 


0.56 
0.73 
0.38 
0.37 
0.42 
0.48 
0.54 


0.68 


Southern pine 


o.n 


DougtoaflP. 


0.47 


Western pine. 


0.55 


Cedar...:. 


0.60 


Chestnut. . 


0.49 


Cyprera 


0.58 


liimarack. . . 


0.43 


Hemlock, 




Redwood 


0.39 
0.49 


0.58 
0.43 


0.62 


Whltepine 


0.65 


IxHlgepOto pine 




Gum 




















Spruce 


0.54 
0.40 
0.54 


0.58 




0.54 
0.40 
a 57 


0.58 










Beech! 










All other 


0.49 


0.60 


0.51 


0.69 


0.45 


0.45 


0.4a 







compared with 51 cents in 1908 and 50 cents in 1907. Sawed ties of 
this timber were purchased for less in 1909 than in 1908 or 1907; 
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but there was a remarkable increase in the cost of the hewed ties, 
due probably to the inclusion in the reports of large numbers 
of ties which had been treated with a preservative before pur- 
chase. 

Hemlock ties fell in price from an average of 38 cents in 1908 
to 33 cents in 1909. The average cost of chestnut ties was 4 
cents lower in 1909 than in 1907, while that of redwood ties was 
6 cents lower. 

In 1909, the steam roads and electric roads each paid the same 
average price for hewed ties. Sawed ties were purchased for the 
same average price (49 cents) as hewed ties by the steam roads, 
but the electric roads paid 4 cents more for sawed ties. It is an 
interesting fact that although the average tie used by the electric 
roads is smaller than that used by the steam roads, the price paid 
for it is generally greater. This is due not only to the disadvan- 
tages incident to contracts for smaller quantities of material, but 
also to the fact that the electric roads are more likely to pur- 
chase ties at points where the price includes railroad transporta- 
tion charges. 

The highest average price reported by the steam railroads was 
64 cents for sawed redwood ties and the lowest 33 cents for hewed 
hemlock. The electric roads paid as high as 82 cents for hewed 
western pine ties, these being practically all treated, while the 
lowest average price paid by them was 31 cents for hewed hem- 
lock. 

Preservation. 

Many species of timber unfitted for use as ties because they lack 
decay-resisting qualities or immunity to insect attacks, are made 
available for the purpose by the use of a preservative treatment. 
Even in the case of wood that is naturally more or less durable, 
such treatment is often economical, the added life in service more 
than paying for the increase in the original cost. Of the 78 spe- 
cies of timber which the different specifications of the steam rail- 
roads of the United States permit to be used as cross-ties, over 
one-half are acceptable for such use only after the application 
of a preservative. Among the woods most commonly treated are 
pine, red or •black oak, Douglas fir, hemlock, gum, spruce and 
beech. 

The remarkable increase in the use of western pine, gum, 
spruce, and beech cross-ties, apparent in the reported purchases 
of ties in 1909, is doubtless due to the use of wood preservatives. 
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Table 4. — Number of cross-ties purchased already treated or treated 
after purchase, by class of railroad purchasing: 1909, 



CLASS or lUlLBOAS^ FUlCSASUTfl. 



Stain railroads ^ ^ 
£]Ktrljc railroads . 



Tnatsd t». 



7, 081,000 



punjutse. 



a&s,QOO 



iW» 


All rallroids -,..*. ,,.-,„ 


»,7T«.0t» 


10.B73,«» 


12 803 000 








Stous nllroads ...,►,., 


33pl57,E!00 

&ig,o(» 


^7, poo 


12.501,000 
212, QWJ 


EleciTJarallraiada.....-i^... ^ - ....*. ^^ 




IM? 


AUralinffldJ ,„..,. ^ - 


i9.85e,a» 


B, 388,0m 


lum.m 







Rtjuin rBllrdfid^. . . ....... . 


t«,t93rO(n 




11,317,1100 


Eiectiiortllroflds,,*^***---,.*.^*.***^*^^--^^*.."-"^.^^-** 







Table 4 shows the number of cross-ties reported as purchased 
already treated or as treated after purchase by steam and elec- 
tric railroads of the United States in 1909, 1908, and 1907. 

Of the cross-ties purchased in 1909, 22,033,000 were given a 
preservative treatment This number is 1,743,000 less than that 
reported for the preceding year, but 2,177,000 greater than that 
for 1907. The proportioni which treated ties formed of the entire 
number purchased was 17.S per cent in 1909, 2U per cent in 19iB 
and 12.9 per cent in 1907. Of the number treated in 1909, about 
one*third were treated before purchase and two-thirds after pur- 
chase. 

The steam railroads treated more ties after purchase in 1909 
than in 190S or 1907, although the total number of treated ties 
reported by them was 1,959,000 less in 1909 than in 1908. The 
number purchased by them already treated was 3,485,000 less 
than IE 1908. The electric railroads reported 835,000 treated ties, 
of which 582,000, or 69.7 per cent, were treated before purchase 
and 253,000, or 30.3 per cent, after purchase. 

There are now more than seventy wood-preserving plants in 
the United States. A number of the large steam roads possess 
expensive plants fitted to handle large quantities of timber in a 
very efficient manner. Nearly all treated cross-ties used by steam 
railroads are treated in closed cylinders permitting the applica- 
tion of pressure and designed to secure a heavy absorption of 
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the preservative. The principal preservatives used were creosote 
oil, and, to an almost equal degree, a solution of zinc chloride. 
Many ties are treated with an emulsion of creosote oil and a solu- 
tion of zinc chloride, and one road treated large quantities of its 
ties with a heavy injection of crude petroleum. Other preserva- 
tives are also used. 

The electric railroads own but a few cylinder-treating plants 
and are generally obliged to purchase treated ties or to use some 
less expensive method of treatment, such as dipping the ties in 
a bath of the preservative. Many different preservatives are used 
in this manner. 

Note. — Above information furnished by Forest Service in co- 
operation with the Department of Commerce and Labor. Issued 
Feb. 8, 1911, Forest Products Circular No. 8. Secretary. 
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PRESERVATIVES USED. 

1909. 

(Authority: Forest Service.) 

Fifty-one million five hundred thousand gallons of creosote 
and 16,250,000 pounds of zinc chloride were used in preserving 
timber in the United States in 1909. Small quantities of crude 
oil, corrosive sublimate, coal tar and water gas tar were also 
used. These figures are based upon reports to the United States 
Forest Service of forty-six firms operating sixty-four timber treat- 
ing plants, which represents 93 per cent of the plants in opera- 
tion during that year. These figures show a smaller consumption 
than in 1908, when forty-four firms operating sixty-four treating 
plants reported a use of 56,000,000 gallons of creosote and 19,- 
000,000 pounds of zinc chloride. 

Assuming that on an average one gallon of creosote, or one- 
half pound of zinc chloride, will protect a cubic foot of timber from 
decay, more than 80,000,000 cubic feet of cross-ties, piling, poles, 
paving blocks, mine and other timbers were given a treatment 
that will greatly increase their life and usefulness. 

Since timber treating began on a commercial scale in the 
United States the domestic supply of creosote has never been 
equal to the needs of the industry. With the development of 
wood preservation in recent years the insufficiency of the home 
production of creosote has become more marked. In 1908, 69 
per cent of the creosote used by the treating plants was imported, 
and but 31 per cent was obtained from domestic sources. In 1909, 
7Z per cent of the creosote used was imported and but 27 per 
cent obtained in this country. Nearly three-fourths of the imported 
creosote came from England and Germany; some was obtained 
from other European countries, and some from Nova Scotia. The 
domestic creosote was obtained chiefly in New York, Philadelphia 
and other large cities. 

Were all the tar produced which the coal annually coked in 
the United States is capable of yielding it would distil considerably 
more than is now used by the wood preservers and obtained from 
domestic sources. Unfortunately, American operators do not 
even get the fullest use of the limited quantity of coal tar made in 
this country, for it does not pay the operators to distil coal tar 
for creosote alone; so, unless they can find a market for the asso- 
ciated products, it is not separated. Germany has gone far ahead 
of the United States in the development of coal tar products and 
her exports of them to this country are steadily increasing. 
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The zinc chloride used in wood preservation was all obtained 
from domestic sources, according to the reports, most of it being 
produced by a few large chemical companies. 

Cross ties are particularly liable to decay, since they are used 
under conditions which are favorable to the growth of the wood- 
destroying fungi. Consequently, the railroads have always taken 
a leading part in timber preservation in the United States. Thir- 
teen railroads report the operation of timber treating plants; many 
also have ties and other materials treated by commercial plants. 

Reports from sixty-four treating plants show that 16,805,501 
hewed ties and 6,010,000 sawed ties were treated by them during 
1909. There were also treated by these plants 9,105,627 board feet 
of switch ties; 902,793 board feet of bridge ties; 6,550,619 lineal feet 
of piling; 1,159,357 square yards of paving blocks, 88 per cent of 
which was yellow pine, the remainder being made up of Douglas 
fir, red gum, etc.; 1,314,172 lineal feet of poles; 67,384 cross arms; 
38,838,393 board feet of bridge timbers, and 16,635,172 board feet ^ 
of other construction timbers. Approximately 4,000,000 board feet 
of various other materials, such as flooring, mine timbers, wood 
conduit, car sills, car flooring, etc., were also treated. 

The following four companies operating six plants failed to 
furnish information for this report, and in considering the figures 
given, therefore, this fact should be taken into account: 

Republic Creosoting Company. 
Norfolk Creosoting Company. 
Eppinger & Russell Company. 
Georgia Creosoting Company. 
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POLES, CROSS ARMS, BRACKETS, AND INSULATOR PINS 
PURCHASED: 1909, 

(Authority Bureau of Census.) 

The statistics concerning poles purchased in the United States 
in 1909 were obtained by the correspondence method employed in 
securing those for the preceding year and are exceptionally com- 
plete. In addition to the figures for poles purchased, this bulletin 
contains data collected for the first time concerning cross arms, 
brackets and insulator pins purchased. Reports on these accessories 
were obtained from practically every concern which uses poles. 

Table 1. — Poles purchased — Number and cost, by kind of wood and 
by class of purchaser: 1909, 1908 and 1907. 



KDn> OP WOOD. 



Namber. 



Cost at 
potnt of 
purchase. 



IMS 



Cost at 
point of 
purchase. 



1907 



Cost at 
point of 
purchase. 



ALL COMPANrES. 



Total.. 

Cedar 

Chestnut 

Oak 

Pine 

Cypress 

Juniper 

Tamarack. . . 
Douglas fir... 
Redwood 

Osage orange. 

Spruce . 

Locust 

AU other 



3.738,740 



2.439,826 
608,066 
236.842 
179.686 
77.677 

43,581 
29,889 
24,877 
23,145 

21,491 
11,423 
10,463 
31.875 



$7,073,826 



4.679,928 

1,382,699 

136,961 

520,063 

117,496 

79,389 
18,282 
86.286 
49,364 

8,712 

17,867 
9,164 
18,766 



3,249,154 95,928,824 



2,200,139 
516,049 
160.702 
116.749 
90.579 

42,367 
24,123 
19.542 
13,061 

18,109 
8,088 
10,224 
29,422 



3,780,973 

1,227,273 

95.032 

382,710 

148,070 

83,401 
32,212 
80,084 
38,849 

11,261 
23,136 
8,233 
17,660 



3,283,268 



2,109,477 
680,282 
76,460 
156,960 
100,368 

88,925 
13,884 
16,919 
31,469 

5,962 
10,646 

4,672 
89,264 



16.081.718 



6,2(a,«17 

1,619,785 

«0,28S 

469,645 

807.974 

109,226 
10,247 
40,720 

109,478 

2,882 

28,989 

8,721 

126,868 



Table 1 shows the total number and cost of poles purchased, 
by kind of wood and by class of purchasers, for 1909, 1908 and 
1907. 

The total number of wooden poles purchased by pole consum- 
ers in the United States in 1909 was 3,738,740, which is the largest 
total ever reported. The gain over the number reported for 1908 
was 489,586, or 15.1 per cent; and over that for 1907, 455,472, or 13.9 
per cent. For the poles purchased in 1909 the sum of $7,073,826 
was paid, which, although greater by $1,145,002 than the expendi- 
ture reported in 1908, was less by $1,007,942 than that in 1907, 
when the average cost of poles was greater than in other years. In 
1909 the leading kinds of wood were cedar, chestnut, oak and pine, 
and poles made of these species formed 92.7 per cent of the total 
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number purchased, and represented 95 per cent of the total cost 
As in previous years, cedar and chestnut were most important, 
supplying, respectively, 65.3 per cent and 16.3 per cent of all poles 
purchased in 1909. 

For cedar poles a steady increase is shown, but the number 
of chestnut poles purchased in 1909, though greater than the num- 
ber in 1908, was less than that in 1907. 

The growing use of oak is notable. In 1907 only 76,450 oak 
poles were reported, while the number was 160,702 in 1908 and 
236,842 in 1909. Other kinds of wood for which steady gains are 
shown since 1907 are juniper, tamarack, Douglas fir and osage 
orange. For cypress, on the other hand, annual decreases were 
reported. More redwood poles were purchased in 1909 than in 
1908, but considerably fewer than in 1907. 

The species combined in the table under the head "All other" 
include hemlock, sassafras, catalpa, mulberry, butternut, ash, elm, 
Cottonwood and a number of other woods which were used locally 
in very small quantities. 

The three classes of consumers are credited with about the same 
proportions of the total number of poles purchased in 1909 as in 
1908. In 1909, as in previous years, by far the most important of 
these classes was that comprising the telephone and telegraph 
companies, which purchased 2,916,005 poles, or 78 per cent of the 
total number reported. The electric railroad and electric light and 
power companies bought 627,414 poles, or 16.8 per cent of all poles 
purchased in 1909, and the steam railroad companies, 195,321 poles, 
or a little more than 5 per cent. 

Since 1908 there has been an increase of 13.8 per cent in the 
number of poles purchased by the telephone and telegraph com- 
panies and an increase of 18 per cent in the number purchased by 
the electric railroad and electric light and power companies, while 
the' largest gain, 25.7 per cent, is shown for the steam railroads. 
In comparison with 1907, however, only the purchases of the tele- 
phone and telegraph companies show an increase. The large gain 
in the returns for these companies is due partly to the omission in 
1907 of data for many companies using only short poles. 

Cedar and chestnut poles were bought extensively by each class 
of consumers. The telephone and telegraph companies used a 
wide variety of woods, reporting relatively large numbers of oak 
poles, nearly all the poles made of osage orange, and most of those 
made of tamarack. Among the poles purchased by the electric 
railroad and electric light and power companies pine poles exceeded 
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in number those of any other species except cedar and chestnut. 
These companies bought comparatively few oak poles, the number 
being smaller than in the preceding year. Pine poles were also 
very prominent in the purchases of the steam railroad companies, 
nearly equaling the number of cedar poles bought by them. 

The average cost of all poles purchased was $1.89 in 1909, as 
compared with $1.82 in 1908 and $2.46 in 1907. The somewhat 
high cost in 1907 is accounted for in part by the lack of complete 
statistics for that year as to the purchases of short poles, which, 
of course, have a low average value. 

For the telephone and telegraph companies the average cost of 
poles purchased in 1909 was $1.40 per pole; for steam railroad com- 
panies, $2.83; and for the electric railroad and electric light and 
power companies, $3.89. The variations in these figures indicate in 
a general way the differences in the size or grade of the average 
pole suitable for the purposes of the different classes of companies. 

A comparison of figures for average cost per pole has little value 
unless account is taken of the different sizes and species repre- 
sented in the purchases. In general, the value of poles advances 
very rapidly, though not proportionally with increasing length. 
The few instances in which a group of poles of a given length 
costs less on the average than a group of shorter poles of the 
same species may usually be explained either by the presence of a 
larger proportion of treated poles among the shorter lengths, or 
by the purchase of many of the longer poles under consideration 
in a locality where woods have a comparatively low value. 

Table 2 gives the number, cost and average cost per pole of 
the poles purchased in 1909, by length and by kind of wood. 

Of the total number of poles purchased in 1909, nearly one- 
third were from 20 to 25 feet in length, and more than one-fourth 
were from 25 to 30 feet in length. Poles under 30 feet in length 
constituted nearly three-fourths of all poles purchased, while less 
than one-fortieth of the total number had a length of 45 feet or 
over. 

Cedar was the leading kind of wood in all lengths of poles pur- 
chased. Of the oak poles, more than 92 per cent were under 25 
feet in length, and by far the largest part were less than 20 feet 
in length. Osage orange poles and those of the species classified 
under the head "All other" were also purchased, principally in the 
short lengths. Many of the oak and osage orange poles were 
used by rural telephone lines or by the so-called "farmers' 
exchanges." 
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Table 2. — Poles purchased — Number, cost, and average cost, by 
length and by kind of wood: 1909. 





ALL LBNOTBS. 


uin>s» 20 rssT. 


UMD or wooo. 


Number. 


Cost at 
point of 
purchase. 


Average 


Number. 


Cost at 
point of 
purchase. 


Average 

cost per 
pole. 


Total 


3.738.740 


17.073.826 


SI. 89 


671.742 


8322,018 


$0.56 


Cedar 


2.439,825 
608,066 
236.842 
179.586 
77.677 

43,581 
29,889 
24,877 
23.145 

21,491 
11,423 
10,463 
31,875 


4,679.928 

1.382.599 

136.961 

620,052 

117.496 

79,389 
18.282 
35,266 
49.354 

8,712 
17,857 

9,164 
18.766 


1.92 
2.27 
0.58 
2.90 
1.51 

1.82 
0.61 
1.42 
2.13 

0.41 
1.56 
0.88 
0.59 


306.264 
24.008 

138,544 
47.288 
7,004 

1,743 
6,096 
3,384 
3,606 

17,40Sr 

606 

3.471 

13,324 


191,279 
11,563 
48,230 
44.184 
4,403 

1,078 
1.974 
1,939 

3,m 

6,479 

641 

1,296 

5,055 


0.62 


Chestnut - 

Oak 


0.48 
0.35 


Pine 


0.93 


Cypress 


0.63 


Juniper 


0.62 




0.89 


Douglas flr 


0.57 


Redwood 


1.08 


Osage orance 


0.37 


Spruce 


1.06 


Liocust 


0.37 


All other 


0.38 








20 PSKT AND OVER BUT T7KDBR 25 

nn. 


25 FRET AND OVER BUT UNDER 30 
FEET. 


XIMD Of WOOD. 


Number. 


Cost at 
pointer 
purchase. 


Avtfage 
cost per 


Number. 


Cost at 
point of 
purchase. 


Average 


Total 


1,208.029 


1986,959 


to. 82 


990.179 


$1,503,378 


$1.52 






Cedar 


852,265 
125,848 
79,877 
62,271 
22,132 

12,775 
16.492 
10.366 
12,454 

3,041 
3.740 
3.948 
12,820 


700,452 
97.655 
40,709 
74,719 
14,305 

10.601 
6.458 
7,346 

18.311 

1,593 
3,432 
3,940 
7,438 


0.82 
0.78 
0.51 
1.43 
0.65 

0.83 
0.39 
0.71 
1.47 

0.52 
0.92 
1.00 
0.58 


701,316 
187,060 
10.897 
32,049 
17,975 

14,120 
6.880 
4,321 
4,009 

871 
4,623 
2,264 
4,794 


1,060,865 
260.245 

18,404 
104,045 

17,928 

18,519 
3,163 
4,391 

12,346 

496 
6,316 
2,820 
3,840 


1.60 


Chestnut 


1.39 


Oak 


1.69 


Pine 

Cypress... , , . . 


3.25 
1.00 


Juniper.... 


1.31 


Tamarack 


0.54 


Douglas fir 


1.08 


Redwood 


3.08 


Osage orange 


0.57 


Spruce T 


1.87 


Locust . 


1.25 


Alloth«r 


0.80 








30 rXKT AND OVKR BUT UNDBR 35 
FEET. 


VEST. 


UNDER 40 


UMD or WOOD. 


Number. 


Cost at 
point of 
purchase. 


Average 


Number. 


Cost at 
point of 
purchase. 


Average- 
^1^ 


Total 


470.344 


$1,424,623 


83.03 


300,685 


$1,394,668 


$4.64 


CAdar 


281.963 
127,028 
4,579 
23,959 
16,975 

7.300 
1,336 
3,503 
1.398 

177 

1,698 

767 

661 


896.375 
334.928 

14.206 
117.326 

27,949 

14.637 
1.812 

,6.269 
4.748 

144 

4,063 
1,037 
1,230 


3.18 
2.64 
3.10 
4.90 
1.75 

1.99 
1.36 
1.79 
3.40 

0.81 
2.40 
1.35 
1.86 


178,812 
93,718 
1,679 
8,917 
8,420 

4.374 

469 

2,476 

1.425 


919,230 
351,236 
6,041 
66,677 
23,417 

17,399 

907 

10,594 

8,046 


5.14 


Chestnut 


3.75 


Oak 


3.60 


Pine 


6.34 


Cypress 


2.78 


Juniper 


3.96 


Tamarack 


1.91 


Douglas fir 


4.28 


Redwood 


6.66 


Osag^ ornng*. , , . 




Spruce. ...T 


252 


721 


2.86 


iScust...: 




All other 


144 


500 


3 47 
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Table 2. — Poles purchased — Number, cost, and average cost, by 
length and by kind of wood: 1909. — Continued. 



KIND or WOOD. 



40 rSBT AND OVBlt BUT UNDBK 45 



Cost at 
point of 
purcbaM. 



Avorage 

cost per 

pole. 



45 rSBT AND OTBR BUT UNDBB 50 

r^BT. 



Number. 



Cost St 
point of 
pnrrhaaw 



Ayerage 
cost per 



Total. . . 



Cedar 

Chestnut.. 

Oak 

Pine 

Cypress... 



Juniper 

Tamarack... 
Doofclas fir. . 
Redwood... 



n5,367 

70.615 
29,120 
5W 
0.006 
2,731 

1,»75 
273 
574 
101 



$720,730 

473,782 
153.554 

3.032 
74,173 

0,178 

0.141 

875 

3.896 

1,360 



t&83 



46.462 



6.71 
5.27 
5.15 
&24 
3.36 

463 
&21 
5.03 
7.12 



26.354 
13.506 
206 
2,758 
2,821 

470 
03 
165 



S343.167 



•812,872 
Oe.TOO 
1,351 
16,729 
15,685 



r.38 



&00 
6.80 
6.56 
&07 



2,587 
671 
704 



&28 
7.22 
4.81 



Osage orange I. 

Spruce 

Locust 

AllottMr 



277 

7 



1,208 
31 



436 
448 



401 



Kmn or wood. 



60 rEET and over BUT 
UNDBB 55 rBBT. 



Num- 
ber. 



Costal 
point of 
purchase. 



Aver- 
age 
cost 

pole. 



55 rSBT AND OTBB BUT 
UNDER 60 rXET. 



Num- 
ber. 



Cost at 
point of 
purchase. 



P« 



60 fBBT AND OVER. 



Num- 
ber. 



Cost at 
point of 
purchase. 



.\ver- 
cost 
pole. 



Total.. 



21,520 



8190,440 



Cedar 

Chestnut. . 

Oak 

Pine 

Cypress... 



Juniper 

Tamarack.. 
Douglas flr.. 
Kedwood... 



13,980 
4,671 

210 
1,466 

308 

712 



135.111 
40,880 

1,780 
13,367 

2,760 

4,678 



0.66 
a 75 



9l11 
&06 



8,068 

5,131 

1,022 

287 

503 

04 

48 
48 
70 



M75 

21,380 
2,816 
4,613 



81ft 81 

11.00 
11.12 
11.88 
Olio 
ft60 

7.46 
&70 
&80 



6,388 

3,125 

1,176 

24 

1,870 

127 

55 

200 
10 



182,668 

44,025 
18,433 
883 
14,330 
l.USt 

541 

2,000 

131 



118.06 

14 00 
15.67 
1&90 
1ft 4ft 
9178 

9l84 
1ft 00 
ftSft 



Osage orange 1, 
Spruce 



88 

lii 



ft33 
ft 71 



227 
"'\2 



1.476 
*"i07' 



An increase in average cost since 1908 is shown for each group 
of poles having a length of 30 feet or over. On the other hand, 
poles under fO feet in length cost 56 cents per pole in 1909, as 
compared with 62 cents in 1908, and poles from 20 to 25 feet in 
length 82 cents in 1909, as compared with 84 cents in 1908, while 
for those from 25 to 30 feet in length the average cost was the 
same in both years. 

Of poles having a length of 45 feet or over, Douglas fir poles 
were purchased for the lowest average cost, while among the 
shorter lengths the lower-priced woods were tamarack, locust, oak 
and osage orange. The high average cost of pine poles was due 
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to the fact that large numbers of these were treated poles. Red- 
wood poles had a uniformly high average cost. These were prob- 
ably mostly sawed, as over 98 per cent of redwood poles were so 
reported in 1906. 

Preservation. 

An important factor in determining the value of a pole is its 
ability to resist decay, especially when in contact with the soil. 
Although durable woods are generally preferred as pole timbers, 
there is an increasing tendency to purchase species, especially the 
pines, which are naturally less durable, and to render them less 
liable to decay by means of a preservative treatment. 

Poles may be treated by applying the preservative with a 
brush,' by dipping them in a tank containing the preserving fluid, 
by standing them in an open tank and securing an absorption of 
the preservative by periods of heating and cooling, or by the 
application of pressure to a closed cylinder containing the poles 
and the preservative. 

There is a wide variation in the efficiency of the various pre- 
servatives used and of the methods of their application. The result- 
ing increased service secured varies accordingly from a few years 
to more than twenty. 

For some species and for poles intended for use in regions 
where they will be particularly liable to decay, as in some of the 
Southern states, a thorough impregnation of the entire pole with 
the preservative is often most economical. 

By far the greater number of the poles reported as treated were 
made of those timbers which have a naturally long life and were 
given a light treatment, adding comparatively few years to the 
life of the pole. It follows, therefore, that the advance in pole 
preservation as measured by added length of service has been 
much less in the United States than would be inferred from the 
number of treated poles reported. 

With regard to the number of poles which were treated by the 
open-tank process no statistics are available, but this practice is 
known to be increasing. 

Reports to the Forest Service from 62 commercial and private 
treating plants show that in 1909 about 1,123,000 linear feet of 
pole timber, equivalent to 44,920 poles 25 feet in length, were creo- 
soted under pressure with from 8 to 20 pounds of oil per cubic foot 
of timber, and that, in addition, several hundred thousand linear 
feet were given a treatment with creosote oil and a zinc chloride 
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solution combined. The plants reporting poles treated under pres- 
sure were all in the Southern states and the wood used was chiefly 
southern yellow pine. No reports were received from three south- 
ern plants which also treated poles by this method. 

Among the preservatives reported by the companies which pur- 
chased poles were creosote, coal tar, crude oil, various kinds of 
carbolineum and other patented preservatives. 

Of the poles reported in 1909, 576,631, or 15.4 per cent, received 
treatment before or after purchase. This represents an increase 
of about 232,000, or 67.4 per cent, over the number reported as 
treated in 1908, and an increase of 180,432, or 45.5 per cent, over 
the corresponding number in 1907. In 1908 treated poles formed 

10.6 per cent of the total number of poles reported as purchased, 
and in 1907, 12.1 per cent. 

Each class of consumers reported more treated poles in 1909 
than in 1908, the percentage of increase being greatest in the case 
of electric railroad and electric light and power companies. 

Telephone and telegraph companies reported that treated poles 
constituted 12.5 per cent of their purchases in 1909, as compared 
with 8.5 per cent in 1908 and 10 per cent in 1907. Although these 
companies use the greatest number of treated poles of any of the 
several classes of consumers, the proportion which these poles form 
of their total purchases is the smallest reported for any class. 

Of the poles purchased by electric railroad and electric light 
and power companies in 1909, 24.2 per cent were reported as 
treated, while in 1908 and 1907 treated poles formed respectively 

14.7 per cent and 12.4 per cent of their purchases. These comf)anies 
use poles of high average grade and value. 

The steam railroad companies reported that 31.1 per cent of 
all poles purchased by them in 1909 were treated, which was the 
highest proportion reported by any class of consumers. In 1908 
the percentage of treated poles for this class of consumers was 30.9, 
and in 1907 it was 27.6. 

Treated cross arms, brackets and pins are used by some com- 
panies, but to what extent is not known. According to reports to 
the Forest Service from 62 treating plants, 67,000 cross arms 
were treated by them in 1909 with from 10 to 14 pounds of creo- 
sote oil per cubic foot of wood. The majority of cross arms are 
painted before use. 
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CROSS ARMS, BRACKETS AND INSULATOR PINS. 

Table 4 shows the number, cost, and average cost of cross arms 
purchased, according to kind of wood and class of purchaser. 

Table 4. — Cross arms purchased — Number, cost, and average cost, 
by kind of wood and by class of purchaser: 1909. 





ALL COMPANIEa. 


TKLXPBONE AND TBUBOSAPH 
COMPANlZa. 


Knn> or wood. 


Number. 


Cost 


Aver- 
age cost 
per 
cross 
arm. 


Number. 


Cost. 


Aver- 
age cort 

arm. 


Total 


3.508.095 


$1,284,952 


10.37 


2.064,451 


1790,284 

480,421 

260,782 

14,124 

20.757 

3,004 

9.123 
3 139 
3.942 
1,075 
3,317 


80L38 


?S^^;-::..:::::.:..::::::::::- 

Oak 

Oypnm 

Spruce 

Jgniiw 

Cedar 

Chertnut 

Locust 

Another 


1.720,247 

1,411,438 

118,875 

77,957 

74,463 

27,08» 
26,629 
18,642 
10,836 
22,530 


657,915 
515,848 
281046 
26,098 
24,569 

9,371 
7,794 
6,302 
3,033 
5,976 


0.38 
0.37 
0.24 
0.33 
0.33 

0.35 
0.29 
0.34 
0.28 
0.27 


1,218,054 

m,T26 

61,756 

63.242 

10,703 

25.888 
10,754 
12.822 
6! 486 
14,021 


a39 
0.89 
0.23 
0.33 
0.2ft 

a35 
a39 

a 31 
a3ft 

0.24 








KLCCTRIC1 
TRIC LIO 
PANICS. 


HT AND POWER COM- 


STEAM BAILBOAD COMPANIta. 


KraD or WOOD. 


Number. 


Cost. 


Aver- 
age cost 
per 
cross 
arm. 


Nomber. 


Cwt. 


Aver, 
ageoort 

arm. 


Total 


1,231,177 


8433.244 


19.35 


213,067 


163,424 


$9<» 


Douglaaflr 

Pine 


422,196 
689,664 

26,040 
6,274 

62,326 

1,200 
5,710 
5,820 
4,047 
7,899 


155.960 

^38,139 

71565 

1.633 

21,275 

248 

1,193 
2.449 


a. 37 
0.35 
0.29 
0.26 
0.34 

a2i 

0.2& 
0.41 
0.29 
0.31 


79,996 
81.049 
31,079 
8,441 
1.48S 


21,534 


a 27 

asi 


oS;..;::::...:: 


Q.» 


Cwuiees. 


0.4t 


Spruce 


aiD 


Cedar 


10,165 


•••i;» 


att 






Locust 


80S 
600 


165 
210 


a54 


AU other 


aS 







The number of cross arms purchased in 1909 by the companies 
which bought poles was 3,508,695, and their total cost was $1,284,- 
952. Douglas fir and pine constituted the material of 89.3 per cent 
of the cross arms purchased. Oak, cypress and spruce arms were 
bought in large quantities and several other kinds of wood were 
also represented. 

Of the cross arms bought by the telephone and telegraph com- 
panies, nearly 60 per cent were of Douglas fir, and slightly more 
than 30 per cent were of pine. Pine supplied 56 per cent of the 
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cross arms purchased by the electric railroad and electric light and 
power companies, while cross arms made from Douglas fir and 
spruce formed 34.3 per cent and 5.1 per cent, respectively. In the 
purchases of the steam railroads the proportions of pine and 
Douglas fir cross arms were respectively 38 per cent and 37.5 per 
cent, while oak and cedar cross arms were next in importance. 

The average cost per cross arm for all poles purchased in 1909 
was Z7 cents. Of the three classes of consumers, steam railroads 
reported the lowest average cost per cross arm — ^29 cents. The 
telephone and telegraph companies paid an average of 38 cents, 
and the electric railroad and electric light and power companies 
paid an average of 35 cents. The highest average price paid by 
any class of purchasers for any species was 54 cents for locust 
arms purchased by the steam railroad companies, and the lowest 
average price was 20 cents for oak and spruce arms bought by the 
same companies. The figures for average cost per cross arm of 
different woods are not directly comparable, since the variation 
in size was not shown. 

Table 5 shows the number, cost, and average cost of the brackets 
purchased in 1909. 



Table 5. — Brackets purchased— Number, cost, and average cost, by 
kind of wood and by class of purchaser: 1909. 





ALL COMPA.H1C8. 


TBLEPUONB AND TELBORAPU 
COMPANIES. 


KIHD or WOOD. 


Number. 


Cost. 


Aver- 
age cost 

per 
bracket 


Number. 


Cost. 


Aver- 
age cost 

per 
bracket. 


Total 


6,167,795 


194,721 


SO. 015 


5.145,453 


$72,679 


SO. 014 


Oak 


5,873.320 
112,130 
63,292 
53,100 
65,953 


88,515 

2,087 

1,753 

995 

1,371 


0.015 
0.019 
a028 
0.019 
0.021 


4,987,145 
52.461 
31,778 
26.161 
47,906 


69,518 
928 
890 

5r.2 

791 


0.014 


Looost 




pjii9 


0.028 


Dooclas fir ' 


0.021 


AU^her ' 










KLBCTBIC RAILROAD AND 
ELBCTRIC UGHI AND 
rOWKR COMPANOES. 


8TBAM RAILROAD COMPANDBS. 


KIND or WOOD. 


Number. 


Cost. 


Aver- 
age ooet 

bracket 


Number. 


Cost. 


Aver- 
age cost 

pto 
bracket 


Total 


886.673 


119,866 


to. 022 


135,669 


12,176 
1.652 


SO. 016 


Oak 


779,430 
59,669 
25,844 
4,910 
26,820 


17,345 

1,159 

670 

128 

664 


0.022 
0.019 
0.026 
0.026 
0.034 


106,745 


0.015 


liOCUSt 

Plug 


5,670 
22,029 
1,226 


193 
315 
16 


0.034 
0.014 
0.013 


Doaglas flr 


AU other.. !'.!!'. 
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The total number of brackets reported in 1909 was 6,167,795 
and the amount paid for them was $94,721. Oak was the princii>al 
kind of wood used, furnishing 95.2 per cent of the total number of 
brackets reported and contributing a high proportion of the total 
in the case of each class of consumers. Locust and pine brackets 
ranked next in importance among the purchases of both the tele- 
graph and telephone companies and the electric railroad and electric 
light and power companies. The steam railroads did not purchase 
any locust brackets, but reported more Douglas fir brackets than 
any other kind except oak. 

The average cost per 100 brackets for all kinds of brackets pur- 
chased was $1.50. The electric railroad and electric light and power 
companies paid the highest average price reported by the several 
classes of purchasers, $2.20 per 100 brackets, and the telephone and 
telegraph companies the lowest price, $1.40 per 100 brackets; while 
the average cost per 100 brackets for the steam railroad companies 
was $1.60. Pine brackets were the highest-priced brackets among 
the total purchases and among the purchases of the telephone and 
telegraph companies, the average cost in each case being $2.80 per 
100 brackets. The lowest average cost per 100 brackets reported 
for any variety by the telephone and telegraph companies was for 
oak brackets, $1.40, and the lowest average reported by the electric 
railroad and electric light and power companies was for locust 
brackets, $1.90. In the case of the steam railroads the lowest 
average price paid for any of the varieties shown separately was 
$1.40 per 100 brackets for brackets made from Douglas fir. 

Table 6 shows the number, cost, and average cost of insulator 
pins purchased in 1909. 

Of the 18,463,041 insulator pins reported, 70.8 per cent were 
locust, 12 per cent oak, and 11.9 per cent elm, these three kinds of 
wood furnishing nearly 95 per cent of the total number pur- 
chased in 1909. Locust was used to a far greater extent than any 
other kind of wood by each class of companies except the steam 
railroads, which purchased oak pins to a greater extent than any 
other kind. 

Elm pins were next in importance to those of locust in the 
reports of the telephone and telegraph companies, but the propor- 
tion of elm pins purchased by the electric railroad and electric light 
and power companies was small, and no elm pins were reported by 
the steam railroads. 

Among the species included under the head "All other" are pine, 
birch, cedar, Douglas fir, eucalyptus and chestnut. 
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Table 6. — Insulator pins purchased — Number, cost and average cost, 
by kind of wood and by class of purchaser: 1909. 





AU. OOMPAMIXS. 


TKLBPBONX AND TBLBaKAPB 
COMPANIES. 




Nomber. 


Cost. 


per pin. 


Number. 


Cost. 


AveraM 

oost 
per pin. 


Total 


18.468,041 


1241,096 


fa 013 


13,900,077 


8161,760 


80.012 




Looast. 


13.062,924 

2.221,776 

2,198,038 

561,842 

433.461 


170,804 
32,170 
34,166 
6,788 
7,106 


0.013 
0.014 
0.011 
a 012 
Q.016 


9,666,667 

1.406.965 

2,161,413 

424,111 

240,921 


111,972 
18,041 
23,668 
4.816 
3,203 


0.012 
0.018 
Oil 


Oak 


RhS ; : 


Ongfvrmn 


on 


SotiwT!!!...: 


014 






KIND OF WOOD. 


ntlC UOHT AKD rOWXB COM- 
PAMIK8. 


STEAM EAILBOAD OOMPAIOBS. 


Numb«r. 


Cott 


cos? 
perptn. 


Number. 


Cost. 


Average 

cost 
per pin. 


Total.... 


4,177,087 


873,761 


80.018 


386.877 


85.576 


80.014 




Locust 


8.231,090 
614,001 
31,e!25 
116,651 
184,720 


56,416 

11,314 

500 

1,830 

3,701 


0.017 
0.018 
0.01« 
0.016 
0.020 


165.167 
200,810 


3,476 
2:815 


015 


oS;..:::.:: :..: ::::::::::: 


0.014 


Eta 




OwKPB onuue 


12,080 
7.8?0 


142 
M3 


012 


AuShSr^T:.::.:. .::::. .:::::::::::: 


0.018 







The highest average cost per 100 pins shown for any class of 
purchasers was reported by the electric railroad and electric light 
and power companies, amounting to $1.80, and the lowest average 
cost, $1.20 per 100 pins, was reported by the telephone and tele- 
graph companies. The average price paid by the steam roads was 
$1.40 per 100 pins. Pins of the species grouped under the head 
"All other" had the highest average cost, while oak and locust pins 
were the highest priced of the kinds shown separately. 
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ATCHISON, TOPEKA & SANTA FE RAILWAY COMPANY. 

Report of Inspection of Experimental Track on Beaumont Division, 
G. C. & S. F. Ry. in Texas, February 11, 1911. 

The following persons were present: 

Dr. von Schrenk, Supervisor Timber Preservation, Rock Island 
Lines, St. Louis. 

Mr. E. O. Faulkner, Manager Tie and Timber Department, A., 
T. & S. F. Ry. Co., Los Angeles. 

Mr. J. A. Glenn, Superintendent Beaumont- Division, G. C. & 
S. F. Ry. Co., Beaumont. 

Mr. G. E. Rex, Manager Treating Plants, A., T. & S. F. Ry. Co., 
Topeka. 

Mr. S. A. McNeeley, Kirby Lumber Co., Houston. 

Mr. F. B. Ridgway, Chemist, I. C. & C. Co., Texarkana. 

Mr. A. L. Koonce, Roadmaster, Conroe, Texas. 

Mr. D. Dougherty, Section Foreman, Cleveland, Texas. 

Mr. E. E. Kilmer, Stenographer, Topeka. 

Mr. H. Davidson, Stenographer, Beaumont. 

Remarks. 

Ties listed in the column marked "Decay" are such ties as show 
signs of decay to some extent. Some of these ties will come out 
of the track this year, but many of them are still good for one or 
more years' service. 

General condition of ties now in the track may be stated as 
good. There is very little rail wear, except in the cases of tama- 
rack and hemlock ties. The apparent rail cutting evident on many 
ties is due to adzing necessary on account of changing the rail. 
The hemlock and tamarack ties, although marked sound, in many 
instances show signs of severe checking and shattering. 

Ties treated with Bakersfield crude petroleum, some of which 
have been in service since 1902, show remarkable state of preserva- 
tion. It is particularly noticeable that none of these ties show 
even the slightest checks. Borings made into these ties show the 
interior to be perfectly sound. 

Rail wear on the ties treated "^ith zinc chloride followed by 
subsequent treatment of Bakersfield oil was very marked, while in 
those ties treated with Bakersfield oil alone the rail wear is prac- 
tically insignificant. 
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WHAT BECOMES OF 300 MILLION FEET OF HICKORY 
CUT EACH YEAR? 

The office of wood utilization of the Forest Service, United 
States Department of Agriculture, is co-operating with the National 
Hickory Association in a comprehensive investigation of the coun- 
try's hickory problem. The annual cut of more than three hun- 
dred million feet, exclusive of fuel, is well known, but it is not so 
well known what becomes of it, or whether it is all put to the best 
uses for which it is fitted. It is well understood that the coun- 
try's hickory supply is limited — it probably does not exceed ten 
billion feet. This is really the world's supply, because the wood 
grows only in this country. Thirty-four states contribute, but 
two-thirds of the supply comes from half a dozen. It is one of the 
most important woods of this or any other country, and for a 
number of purposes no satisfactory substitute has been found for 
it. The need, therefore, of securing all possible information is 
apparent. 

It is a wood so valuable for special uses that it ought not to take 
the place of common lumber. While it is not believed that a very 
large quantity is so used, yet there are no statistics showing where 
all the two hundred million feet cut by ordinary sawmills goes. It 
ought to go to handle mills, carriage shops, and factories that 
demand it for special and exacting purposes, bilt it is not known 
that it all goes there. In fact, it is known that some — probably 
not much — makes cross ties, fence posts, bridge plank, and other 
farm timbers. Such use of this valuable wood should not be 
encouraged. Dozens of cheap and plentiful woods give better serv- 
ice in such places, and it is the worst kind of economy to let good 
hickory be so diverted while it is in constant demand for carriages 
and handles. 

The investigation will look into the use of hickory as fuel. It 
is one of the very best woods for that, but logs fit for buggy rims, 
ax handles, or sucker rods, should not go to the wobdpile. The 
hickory lumberman should have first choice, and the firewood cut- 
ter ought to be satisfied with what is left. It is interesting to 
note that meat packers in many of the cities, and smaller towns 
as well, prefer hickory to all other woods for smoking meat, and 
large quantities are so used. This matter will be included in the 
investigation, and the demands of packers for smokewood will be 
considered. Doubtless they can use rough and knotty wood as 
well as the fine grades, and would not insist on clear, straight- 
grained hickory for their smokehouses, if inferior grades were 
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available. Hickory knots ought to make as good smoke as hickory 
ax handle stock. 

It has been asserted that the waste of hickory in the woods 
and at the mills is unnecessarily large, but the assertion has been 
strongly denied. Perhaps similar conditions do not exist in differ- 
ent regions. A thorough investigation of this phase of the question 
is under way, and it will be carried out by field work in four typical 
hickory states — Missouri, Mississippi, Louisiana and North Caro- 
lina — and by correspondence in twelve other states. 

When all obtainable facts relating to the cutting, manufacturing 
and marketing of hickory have been collected, together with the 
uses to which it is put, the information will be made available to 
the thousands of owners, manufacturers and users of this valuable 
wood in all parts of the country through the Publicity Bureau of 
the Forest Service and the National Hickory Association, and it is 
hoped that the information will assist them in turning every stick 
to the best possible account. 
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WHAT FOREST FIRES COST IN 1910. 

While an accurate estimate of the total fire damage of the past 
season will never be made, enough is known to place the damage 
to standing timber in round figures at from $175,000,000 to $200,- 
000,000. 

The timber consumed, or damaged beyond hope of utilization 
before it becomes a total loss by decay, was roughly equivalent to 
the entire lumber cut of two years, assuming 40,000,000,000 feet as 
the average annual cut. 

Since not more than one-third as much timber is grown as it 
takes to meet the yearly demand, it would take six years' growth 
of all the forests of the country to replace the supply wiped out 
by this year's fires. 

The cost of fighting these fires was not less than $1,500,000, 
and probably exceeded this sum. 

Since the production of every thousand feet of lumber repre- 
sents $10 in wages, $8,000,000 was lost to industry in wages. This 
is equally true whether or not an equivalent amount is spent for 
labor in salvage or in converting other forests into manufactured 
products; for in the long run, the reduction of the forest stock 
below the minimum required to meet the current demands means 
the depression of the lumber industry, curtailment of the cut, and 
consequently a diminished outlay for labor, with corresponding 
loss in wages. 

Before the severe fires of August were more than a probability, 
this magazine placed the loss to property from the fires in the 
United States and Canada at about $100,000,000. Since then the 
fires of the Northwest have caused losses of probably not less than 
$25,000,000 in the national forests, and those of the Northwest and 
the Lake States together have destroyed not less than $50,000,000 
worth of timber owned by states and private persons. 

Details are most complete for the losses to government timber, 
and it is probable that state and private owners of timber suffered 
more nearly three times than twice as heavily as the nation by 
these fires. 

A comparison of the public losses with the private losses for 
the whole country indicates that the private losses were seven 
times greater than the public losses, in spite of the fact that pri- 
vately owned forests are not more than five times greater in extent 
and are more accessible than those publicly owned. 
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To replace forests by planting on the 4,000,000 acres burned 
over would cost not less than $40,000,000. It is likely, however, 
that over much of the area natural seeding from live trees left 
standing will furnish the beginnings of new growth. 

No attempt has been made by American Forestry to estimate 
the damage to young growth or to the soil. For much of the 
burned-over land this damage would increase the estimated losses 
two or three fold. 
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AUSTRALIAN RAILWAY TIES FOR AMERICA, 

A shipment of 70,000 railway ties of "stringy bark" (Eucalyptus 
obliqua), sometimes termed Tasmanian oak, left Hobart for the 
United States at the end of October. Two similar shipments will 
follow, probably, in March and June of 1911, making a total of 
210,000 sleepers of Tasmanian timber for the United States. 

Stringy bark is much in demand for railway sleepers, being 
nearly everlasting. Some forest tramways in use by Tasmanian 
saw mills were laid with stringy-bark sleepers more than fifty 
years ago, and they are still perfectly sound, after withstanding 
an enormous heavy timber traffic daily. The average use of 
these sleepers resting on gravel ballast and subjected to a rain- 
fall varying between 20 and 60 inches per annum is about fifteen 
years, but they have been taken up aft^r twenty years of use and 
found perfectly sound. The wood, being practically non-inflam- 
mable, makes a valuable safeguard against conflagrations in tun- 
nels, and is especially suitable for underground railways. Stringy 
bark is marvelously non-absorbent and resistant of damp, making 
some of the finest railway sleepers in the world, and is compara- 
tively immune from the ravages of white ants and other land 
insects. 

MANY GOOD QUALITIES FOR RAILWAY. AND HARBOR 

WORK. 

The Tasmanian wood being hard, bedplates are not required 
under the rails of the Vignoles section of rail. The holding for 
spikes is good and the splitting of a sleeper is a rare occurrence. 
On the Tasmanian main line (3-foot 6-inch gauge) stringy bark 
sleepers are used. The alignment of the track is very sinuous, 
many of the curves being only 330 radius, and yet even on these 
sharp curves so great is the holding, power of the spikes in the 
sleepers that no bearing plates or re-enforcing braces are used. 

Stringy bark is especially suitable for harbor construction, being 
one of the densest timbers in the world and immune from the 
attacks of marine insects. It is one of the few kinds which can be 
obtained in great lengths and contains a resinous substance which 
resists the Xylophages. There is an essential oil in the wood 
which prevents it rotting under exposure to moisture, and at the 
same time acts as a preservative to iron. It stands great exposure 
to heat and damp, besides possessing the valuable property of re- 
pelling the white ant and teredo worm. 

The timber is of great value in building breakwaters, docks, 
etc., as its high specific gravity is such that it is unnecessary to 
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weight the piles to get them into position when in deep water, 
thus saving a great expense. As an instance of the durability of 
stringy bark when used for piles, a sample of this wood was re- 
cently taken from a Hobart pier. It was certified to by the engineer 
of the Hobart marine board; after being under the water for thirty 
to forty years it was still perfectly sound. — Vice-Consul-General 
Henry D. Baker, Sydney. 
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PULP-WOOD CONSUMPTION, 

(Forest Products No. 1.) 

The total consumption of pulp-wood by the 253 mills reporting 
in 1909 was 4,001,607 cords, an increase of 654,654 cords, or 19.6 
per cent over the amount used by the 251 mills reporting in 1908, 
and of 38,947 cords, or 1 per cent, ov.er the quantity reported in 
1907, which year previously held the record. 

Table 1. — Pulp-wood consumption — Quantity of wood consumed, 
by kind, with per cent distribution: 1906 to 1909. 



KIND or WOOD. 



Qoantitj 
(oords). 



Per 
cent 
distri- 
bution. 



^oanUty 
(oords). 



Pw 

cent 

distri- 

bation. 



Qtumtity 
(oords). 



distri- 
bution. 



'190t 



Quantity 
(oords). 



Ftf 
oent 
distri- 
buMon. 



Total.. 



Spruce: 

Domestic.. 

Imported.. 

Hemlock 

Poplar: 

Domestic.. 

Imported.. 



Pine ... 

White fir.... 
CottMiwood. 



8,661,176 



All other species 

Slab wood and other mill 



1,653,249 
768,332 
550,657 

302,876 
25.622 
95.366 
90.885 
37.176 
36,898 
31,390 

151,179 

248.977 



41.3 
19.2 
14.0 

7.6 
0.6 
2.4 
2.3 
0.9 
09 
0.8 
3.8 



1,487,356 
672,483 
509,173 

279,564 
22,653 
45.309 
84.189 
(•) 

46,679 
(0 

140,547 

(«) 



44.4 

20.1 
17.0 

8.4 
0.7 
1.4 
2.5 



1.4 
'4.2 



1,795,278 
905,575 
576.154 

352,142 
19,798 
43,884 
78.583 

P 

191,246 
(«) 



45.3 
22.8 
14.6 

8.9 
0.5 
1.1 
2.0 



1,785,680 
721,322 
528,381 

310,920 
17,550 
33,886 
60.277 



194,160 
(«) 



48.8 

19.7 
14.4 

8.5 
0.6 

ao 

1.9 



> Included under "Ail other species." 



* Included with other wood, bj species. 



Consumption, By Kind of Wood . 

Table 1 gives the quantity of wood used for pulp in the past 
four years, by kind. In these figures the results of the temporary 
business depression prevailing in 1908 are apparent. 

There has been a notable decrease in the proportion use of the 
higher-priced woods, such as spruce and poplar. In 1909, 1,653,- 
249 cords of domestic spruce, together with 768,332 cords of im- 
ported spruce, were used, making a total of 2,421,581 cords of 
spruce, or 60.5 per cent of the total pulp wood consumed. Although 
this quantity represents an actual increase of 261.742 cords over 
the quantity of spruce used in 1908, the proportion of the total 
which it formed was 4 per cent less. The decrease in the propor- 
tion is more clearly marked when a comparison is made with the 
figures for spruce in 1907, a year in which conditions were much 
more normal than in 1908. The quantity, as well as the propor- 
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tion, of spruce used in 1907 was larger than in 1909. Poplar formed 
8.2 per cent of the total in 1909, as compared with 9.1 per cent in 
1908 and 9.4 per cent in 1907. 

The figures for hemlock presented in this table show little 
change during the past four years. The quantity shown for 1908, 
however, included 105,680 cords of slab wood and other mill waste, 
which item in 1909 was not distributed by species. On this account 
the quantity and proportion appear larger for 1908 than for 1909, 
whereas if the slab wood and other mill waste were deducted they 
would be smaller than in 1907 or 1909. 

In connection with the decreasing use of spruce should be no- 
ticed the increasing use of balsam, pine, and white fir. In former 
years it was the practice in some of the logging operations in the 
New England states to allow a certain percentage of balsam with 
the spruce without requiring any mention of it. At present, how- 
ever, the tendency is to separate the two woods more closely, 
which may account in part for the increased quantity of balsam 
reported and its change in rank from last to fourth place. The use 
of pine has increased slightly from year to year as measured by 
actual quantity consumed, but its proportion of the total was about 
the same in each of the four years shown in the table. Particularly 
interesting is the use of white fir (Abies con-color), which was 
reported separately for the first time in 1909. The quantity of this 
wood used was relatively small, probably because its value as a 
pulp wood is not generally known. It can be reduced readily by 
the sulphite process. It has a fiber about one-half longer than 
that of the western spruce, and its cooking conditions are, on the 
whole, not appreciably different from those for spruce. While no 
definite figures for the quantity of white fir in the United States 
have been obtained, it is known that there is a large quantity in 
northern California, southern Oregon, and other Western states. 
In some forests in California it is said that this wood forms from 
30 to 45 per cent of the stand. Previously there have been few 
uses for white fir, and the demand has been slight. Its use for 
pulp will mean much for national forest management, increasing 
its value in timber sales. 

The use of cottonwood has been declining, and the indications 
are that within a few years this wood will be superseded as a pulp 
wood. Under the head "All other species" are included chestnut, 
maple, basswood, gum, birch, Douglas fir, tamarack, cedar, buckeye, 
willow, and cucumber, arranged in the order of quantity consumed. 

As the result of a slight change in the form of the schedule, 
248,977 cords of slab wood and other mill waste .used for pulp were 
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reported separately in 1909, whereas in previous years this item 
was included with the regular pulp woods, by species. In 1908 
there were approximately 257,000 cords, principally spruce and 
hemlock. The quantity used in 1909 was over 55,000 cords greater 
than in 1907. 

Consumption, By States. 

The number of mills, the quantity of pulp wood consumed, and 
the quantity of pulp produced are given in Table 2, by states, for 
1909, 1908, and 1907. 

Although the number of mills changed slightly in several states, 
the total in 1909 was only two greater than in 1908 and five less 
than in 1907. The greatest change in the number of mills in the 
last year occurred in Maine, where there were 35 mills in 1908 and 
Zl in 1909. The 90 mills in New York used 921,882 cords of pulp 
wood in 1909, or 23 per cent of the total quantity reported, and 
128,961 cords more than in 1908. Maine was the second state in 
pulp-wood consumption, with 903,962 cords, or 22.6 per cent of the 
total, which represents an increase of 186,149 cords, or 25.9 per 
cent, over 1908. The state third in rank was Wisconsin, with 
576,019 cords, which was 14.4 per cent of the total, and 20.9 per 
cent more than in 1908. Wisconsin had the same number of mills 
as Maine in 1909, Zl. New Hampshire was fourth in rank, with 
349,997 cords, or 8.7 per cent of the total, and Pennsylvania fifth, 
with 295,038 cords, or 7.4 per cent. In North Carolina, which 
ranked sixth, the quantity used, while much greater than in 1908, 
was less than half that used in Pennsylvania. These six states 
reported nearly four-fifths of the total quantity consumed in 1909. 

Condition of the Wood. 

Wood for the manufacture of pulp is received at the mill either 
rough, peeled, or rossed. Rossing is done by machinery, and 
peeling usually by hand. A cord of rossed or peeled wood pro- 
duces more pulp than a cord of rough wood, since the bark, which 
is of no value for pulp, forms an important part of the volume of 
the latter. The price per cord was in most cases less for rough 
wood than for peeled, and highest for rossed wood. The apparent 
exceptions to this rule to be noted in the table are due to the 
peculiar local conditions under which certain of the firms that 
reported were working. 

The quantity, cost, and average cost per cord of the wood con- 
sumed, according to the condition in which it was received at the 
mill, are given by states in Table 5. 
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Table 2. — Pulp-wood consumption — Number of mills, quantity and 
I cost of wood consumed, with average cost per cord, and 
quantity of pulp produced, by states : 1907 to 1909. 



NunlMf 
ofmilb. 



WOOD CONSUMBD. 



(OWut). 



oora. I 



pfOdnoMl 
(tons). 



United States.. 



lUchigan 

Minnesota. 

New Hampshire. , 
New York 



North Carolina >.. 
Ohio 



Oregon 

Pennsylrania... 

Vermont 

Vliginla. 

West Virginia... 

Wisconsin 

An other states.. 



1909 
1906 
1907 

1909 
1906 
1907 

1909 
1906 
1907 

1909 
1906 
1907 

1909 
1906 
1907 

1909 
1906 
1907 

1909 
1906 
1907 

1900 
1906 

1909 
1906 
1907 

1909 
1908 
1907 

1909 
1906 
1907 

1909 
1906 
1907 

1909 
1906 
1907 

1909 
1906 
1907 

1909 
1906 
1907 

>1909 
>1906 
•1907 



353 
351 
3S6 



4,001,607 
8.346,953 
3,963,000 

903,963 
717,813 
943,437 

45,890 
37,079 
47,443 

133,846 
114,917 
136,550 

47,373 
41,795 
43,173 

349,997 
284,755 
429,342 

931.882 
792,921 
990,666 

145,000 
76,807 

55,275 
46,183 
59,110 

104,021 
83,646 
80,614 

285,038 
272 980 
318,477 

70,977 
119,126 
86,338 

92,039 
61,266 
88,491 

100,166 
93,154 
96,185 

076, 019 
476,619 
507,295 

153.023 
127,893 
144,639 



834.477,540 
38,047,473 
32,360,376 

8,367,968 
6,336,100 
8,010,755 

403,778 
294,800 
403,860 

835,861 
758,666 
750,007 

333,648 
313,061 
338,416 

3,376,630 
3,733,075 
3,428,647 

9,630,575 
7,618,773 
9,021,438 

919,733 
461,752 

459,025 
360,847 
464,805 

. 797,267 
675.419 
633.121 

2,139,067 
1.884.973 
2,196,390 

722,777 
772.368 
728,895 

772,963 
513,788 
743,333 

583,965 
504,344 
548,538 

4; 294, 229 
3,958,721 
4,074,625 

1,043.134 

871,688 

1,008,267 



88.63 
8.38 
8.17 

9.15 
8.81 
6.50 

8.80 
7.95 
6.49 

6.30 
6.60 
6.06 

7.03 
7.49 
7.84 

9.36 
9.59 
7.99 

10.45 
9.61 
9.11 

6.34 
6.01 

6.80 
7.81 
7.86 

7.66 

8. or 

7.85 

7.35 
6.91 
&90 

10.18 
6.48 
6.17 

8.40 
8.39 
8.40 

5.34 
5.41 
5.70 

7.46 
8.31 
8.03 

6.86 
6.82 
6.97 



3,491,406 
9^118,947 
3,547,879 

603,853 
490,365 
658,385 

35,804 
30,636 
37,811 

64,860 
54,288 
64,166 

37,296 
32,573 
34,386 

313,800 
181,338 
350,731 

666,338 
566,668 

731,378 

53,936 
36,024 

36,977 
33,353 
81,306 

83.603 
64,863 
61,366 

135,535 
134,377 
143,668 

59,356 
107,067 
74.346 

48,641 
35,443 
49,970 

48,797 
46,086 
47,535 

324,500 
368,461 
399,784 

79,741 
66,637 
78.473 



^Statistics for 1907 included in "All other states." 

^Includes California Delaware, Maryland, South Carolina, Texas, 

and Washington. 

^Includes California, Delaware, Illinois, Indiana, Maryland, 

North Carolina, South Carolina, Texas, and Washington. 
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Table 5. — Pulp-wood consumption — Quantity and cost of wood 

consumed, according to condition in which received at the 

mill, with average cost per cord, by states: 1909. 





WOOD coMsvmD m UAXurkcruKK o» wood pult. 


•TATB. 


Total 


Rough. 




(ooSs/ 


Cost 


Average 


wr 


Cost: 


Ayerage 

•ST 


United 8tet0s 


4,001,607 


184,477,540 


88.62 


3,319,088 


817,608,736 


$7.94 


lIlllMJ.... 


003,062 
45,800 

132,846 
47,378 

340,007 

021,882 
145,000 
55,275 

305,088 

70,977 
92,030 
100,166 
576,010 
152,023 


8,267,968 
403 778 
835,861 
332,548- 

3,376,620 

459,025 

797,267 

2,189,087 

722,777 

772,963 

582,965 

4,294,229 

1,042,134 


9.15 
8.80 
6.29 
7.02 
9.86 

8.30 
7.66 
7.35 

10.18 
"8.40 
6.34 
7.46 
6.86 


613,197 
37,584 
97,176 
47,373 
90,833 

430,851 

17,766 
61,496 

36,347 
15,694 
53,656 
553,496 
38,916 


6,437,072 
198,683 
699,447 

667,605 

8,806,835 
681,250 
168,183 
06,666 
363,868 

838,337 
00,479 
367,643 
4,179,690 
183,547 


8.87 




7.30 


5S*ZS«T. 


6.17 


M inn«m>t« 


7.03 


iaJ?JHfIST*H« 


7.85 


New York 


9.04 


North Srolini...":.: 


6.16 


Ohio 


6.68 


Oregon 


5.39 


1>ffiinifylvanl« 


6.91 


Vermont 


9.33 


VIrglnift 


6.88 


WMt Vlfvtnt^ 


7.00 


Wln^lri" 


7.55 


All other stateii 


4.73 








WOOD CONSUMED IN UANUPACTUHX OF WOOD PULF-COntlnoed. 


8TATB. 


Peeled. 


Rossed. 




W)T 


Cost. 


Average 

oostper 

cord. 


W)? 


Cost 


Average 

oostper 

cord. 


United States , 


1,413,007 


812,169,393 


•8.61 


368,527 


|4,609,4U 


$13.75 


If ftim 


210,608 
10,670 
34,081 


1,856,333 
94 527 
221,232 


8.45 
8.85 
6.50 


71,067 
7,636 
1,639 


974,553 
110,569 
15,182 


13.71 




14.48 


ifichfrnn 


9.36 


Minnesota 




New Hampfthire 


259,164 

254,528 
34,465 
29,901 
86^256 

230.542 

32,187 
80,356 
56,610 
22.523 
118,107 


2,809,015 

2,631,409 
238,483 
290,842 
701,601 

1,739,724 

354,284 

114,539 
868,587 


10.07 

10.34 
6.92 
9.73 
8.13 
7.65 

11.02 
8.02 
8.80 
5.09 
7.59 








New York 


236.508 


3,102,831 


18.13 


Nffrth Oarollna 




Ohio 








Oregon 










3,000 

2,598 
46,069 


36,000 

30,266 
430,010 


12.00 


Vermont 


11.67 


Vlnrli>{i| _ 


9.38 


WeiTvirebila 




wi!S^>-?^ 








All other states* 

















^Includes California, Delaware, Maryland, South Carolina, Texas, 
and Washington. 

Note. — For further details the reader is referred to pamphlet 
issued by the Department of Commerce and Labor, Bureau of the 
Census, Forest Products No. 1, entitled "Pulp-Wood Consumption 
1909," dated February 6, 1911. 
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Water-Gas Tar 69 

WeisSy Howard F. — Discussion: 

On Grouping Timber for Treatment 95, 96 

On Depth of Penetration with Different Amounts of Pre- 
servative 119 

On Life of Treated Cross-Ties 139 

On Crude Oil 176, 177 

Whitmorc, H. J.— Paper: 

"Should Sawn and Hewn Ties of the Same Kind of Timber 
of the Same Degree of Seasoning Be Treated in the 
Same Cylinder Load" — 56 

Williams, J. C. — Discussion (Written): 

On the Covering of Retorts TH 

On Depths of Penetration with Different Amounts of Pre- 
servative 114, 115 

Wood, Physical Structure in Relation to Penetrability by Pres- 

servatives 86 

Wood, Filtering Properties of 121 

Wood Block Paving 64-70 

Wood Preserving Plants in the United. States 212, 213 

Wood Preservers* Association, Incorporation of H, 12, 13 

Workman, Franz. — Discussion : 

On Grouping Timber for Treatment 101, 102 

On Depth of Penetration with Different Amounts of Pre- 
servative 120 

Y. 
Yarbrough, R. W.— Paper: 

"Is the Covering of Retorts Economical and Practical". . . . 53 
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Zinc-Chloride, Penetration in Wood 121 

Committee to Standardize Analyses of , 183 

Impurities in 181, 182 

Material Treated with in the United States — Table follow- 
ing page 224 

Used for Treating Timber in the United States for 1909.223, 224 

Zinc-Creosote, Material Treated with in the United States — 

Table following page , , 224 
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=™"^ will be held in == 
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O. Chanute £i Co. 

FORMERLT 

Chicago Tie Preserving Co, 

Mt. Vernon, 111. 



Ties treated by Chloride of Zinc, 
Zinc Tannin, or Zinc Creosote 
^^ PROCESSES = 



THOROUGHLY GOOD WORK 
GUARANTEED 



CORRESPONDENCE SOLICITED 



Wixea WrHlnx to Adv@rtlBeli9 PLsAse MeotLoD Wood Preserrem' Aseocliitloa. 
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FRANK J. ANGIER 

Consulting Timber Treating Engineer 
CHICAGO 



P. ILWalsh Tie & Timber Company 



Mamifactarers and Wholesale 

Hard^H^ood Lumber 

Dealers 



Railroad Ties, Piling, Bridge Plank 
Crossing Plank, and Car Material 
Railroad Material a Specialty 



Suite 718 Lincoln Trust BuUdin^, ST. LOUIS, HO. 

Bell Phone. Main 254 Yards at Leeper, Ho. 



Pittsburgh Wood Preseryin^ Co. 

Plant at Broad Ford Junction 

Near Gonnellsyille, Fennsylyania 

Offices: Commonwealth Trust Bld^., Pittsburg, Pa. 



When Writing to Adyertisers Please Mention Wood Preserren* AMOciatioii. 
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•Brooks' Patent Improved Galvanized 

DATE SEAL NAILS 

AND ALPHABETICAL NAILS 

FOI 

Dating Railway Sleepers, Telegraph and Telephone 

Poles, Colliery Propwood, and for general 

nse where Wood is employed and 

Renewals have to be made. 



ALPHABETICAL LETTER NAILS 
FROM "A" to "Z" INCLUSIVE. 



These cuts show the exact size of the nails, 

as well as showing the exact thickness 

of the shanks 

PRICES ON APPLICATION 



Showing the E* J* BROOKS & CO. Showing Nail 
Nail with Re- with Raised 

cessed figures. 227-229 Folton Street - NEW YORK, U. S. A. figures. 



THE GERMAIN COMPANY 



LUMBER - TIMBER - TIES 

Lon£: and Short Leaf Yellow Pine — Bridge, Dock 
and Railroad, Sawn or Hewn — Lumber or 
Timber — any size. Sawn and Hewn — Hardwood 
and Yellow Pine Ties — Our Specialty. 

STEAMER, SCHOONER or ALL RAIL DELIVERY 



SOUTHERN OFFICES AND DOCKS 
BnuKswiek, Ga. Saramudi, Ga. Momtiomorjr, Ala. Tampa, Fla. 



New York Ci<r 



SALES OFFICES 
PhUadolplda 



FiHabnri, Pa. 



NOTE — Our Soa<h«rn Doek Faeili<«a allows Air Drylmi of aU 
Stoek lor CrM»ao«ini. 



When Writing to Adyertisers Please Mention Wood Presenreni' Association. 
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" From tho Troo io iha Trado " 
YELLOW PINE and CYPRESS 

Railroad Cross Ties 



We are the Largest Manufacturers 

in the South. Will gladly submit 

quotations or estimates. 



American Tie & Timber Company 

Phone 4075 Rector 1 1 Broadway, ^erw York 

SHIPPING PORTSt 
Brunswick, Ga., F«rnandina* Fla., Jackaonville* Fla., Tampa, Fla. 



Creosoting Cylinders 




Storage and Pressure Tanks^ Cars and all Classes 
of Steel Plate Construction Erected Anywhere 

The Reeves Brethers Ce., Aliiancey Ohiey U. S. A. 



When Writing to Advertisers Please Mention Wood Preservers' AssociatioD. 
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Power & Mining Macliinoiy Co. 

Builders of 

Complete Wood Preserving 
PLANTS 

MANY of THE LARGEST AMD BEST 
INSTALLATIONS aro of OUR MAKE 



Factory: MILWAUKEE, WIS. 

Chicago Office, Old Colony Building 

KNOWLES 

PUMPS 

ARE THE BEST MADE FOR 

Timber Preserving Work 

Write us for estimate on your requirements, we make 

all types of Steam and Power Pumps, 

Condensers, Air Compressers and Meters. 

KNOWLES STEAM PUMP WORKS 

810 OM Ctlony Bulldltg, OHIOieO 



When Writing to Advertisers Please Mention . Wood Preseryers' Association, 
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LIMA LOCOMOTIVES 




THE ABOVE CUT ILLUSTRATES 
one of our 0-4-0 Saddle Tank Locomo- 
tives having 12x18 Cylinders; weighing 48,600 
pounds on drivers, and having a tractive power 
of 10,420 pounds, this machine was built for 
The National Lumber & Creosoting Company, 
Texarkana, Arkansas. 

Below is an extract from a letter of the Presi- 
dent of above company. 

"It gives me pleasure to state that we 
are using the LIMA 36' gauge Loco- 
morive on our creosoting plant yard, and 
are securing very satisfactory results." 



Catalog 



Agents WOODWARD- WIGHT ^O.. NEW ORLEANS. LOUISIANA 

: BRANCH OFFICES 

New York. N. Y.. 50 Church St. Chicago. 111.. 1 122-23 McCormick Building 

The Lima Lcccmotivo & Machine Go. 

102 East Secend Street, LIMA^ OHIO 



Wben Writing to Advertisers Please Mention Wood Preservers' Association. 

Jigitized t 



J by Google 



An Economical, Efficient and Practical 

WOOD PRESERVATIVE 



ii 



T 



INDIAN 

IMBERASPHAL 



T 



w 



summary of advantages in the use of this 
carAfuixt tested products 



1. It is composed of the same sub- 
stance as the asphalt ic oils which 
have successfully protected railway 
ties for over 9 years in one of 
the worst climatic conditions to be 
found in North America. 

2. Its burning point is very high. 
Indian "Timberasphalt" Oil will burn in 
the open at about 365 degrees F. 
Creosote will burn at about 210 de- 
grees F. 

3. It will not decompose on ex- 
posure to the action of the elements. 

4. It is practically non-volatile and 
inert, no percentage of its volume 
being lost by evaporation. Creosote 
in a year's time loses between 15 per 
cent and 40 per cent of its volume 
by the evaporation of its volatile 
components. 

5. It is non-soluble in water and a 
thorough waterproofing agent. 



6. Its co-efficient expansion is less 
than that of creosote oil. 

7. It will not bleed from timber 
after treatment, under normal con- 
ditions, as it is slow-flowing at the 
highest atmospheric temperatures. 

8. It may be used as a substitute 
for PAINT. 

0. It may be handled with no fear 
of irritation to the skin. 

10. It may be applied by Open 
Tank or Pressure methods. 

11* It has a low cost and high 
efficiency, compared to other pre- 
servatives. 

12. It may be applied in max- 
imum quantities without excessive 
first cost. 




For Descriptife Pamphlet and Farther lafonnatioB, Address 
WOOD PRESERVING DEPARTMENT 

Indian Refining Co. (Inc.) 

Oeaeral Offices. First Nalioaal Bank BIdd., CiaciiBati. Ohio 




Wben Writing to Advertisers Please Mention Wood Preservers' Association. 
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CRANE 

Straight-way Valves 
for creosote 




WITH 



"CLEAN-OUT" POCKET 




-rtiE CLEAN-OUT POCKET, which 
is removable, retains sediment, foreign 
matter, etc 

To clean the valve it is unnecessary to 
remove it from the line or take the valve 
apart — simply remove Clean-out Pocket. 
Then free access to interior of valve is 
allowed. 

SAVE TIME AND LABOR by installing: these valves. 

We are prepared to furnish these valves in both the Wedge 
Gate, Parallel Seats and Double Disc types, for all pressures. 



PRICES ON APPLICATION 

craisTe CO. 

CHICAGO 

ESTABLISHED 1855 

When Writing to Advertisers Please Mention Wood Preservers' Association. 
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Ayer Sl Lord Tie Co, 



Railway Exchaiiiie 
CHICAGO, ILL. 

Railroad Gross lies 

and 

Creosoted 

Timbers 
Piling 

Ties 

L timber 

Paving Bloebs 




When Writing to Advertisers Please Mention Wood Preservers' Association. 
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R. k. LOUS C. I. SWEET F. J. lONISTER M. I. NELSON 

PrM't. 4 8nM Mr. VIet-PrM't 4 Ats't Sm'I Mr. SMretonrTreatinr Bm'I Salts Maugtr 



The Long-Bell Lumber Co. 

CAPITAL AND SURPLUS, $14,500,000.00 



General Offices, 8th and 9th Floors, R. A. Long Bldg. 

Kansas City^ Mo. 

Manufacturers of 

LONG and SHORT LEAF 

Yellow Pine Lumber 

Annual Capaolty 400,000,000 Ft. 

SEVEN MODERN SAW MILLS 

Located at 

Yellow Pine. La.; Lufkin, Texas; Bonami, La.; Longrville, 
La.; Lake Charles, La.; De Ridder, La.; Woodworth, La. 

Equipped with 15 Bands, 5 Gangs, 2 Circulars. Planing mill capacity 

to take care of entire product of saw mills. 75,000,000 feet 

mixed yard stock in pile. 

We Ship the Product of Our Own Mills Only. 

RAILROAD MATERIAL — We can surface timbers 4 sides up to S0x30 iocbes. 
making: a specialty of Stringers, Caps, Ties, Guard Rails, Sidins:, Lining:, Roofing:. 

OOAST PRODUCTS— We solicit inquiries for all grades of the best Red Cedar 
Shingrles and Siding:. Plr Timbers and Yard Stock, also Spruce Lumber. Sbing:les 
in transit for prompt delivery at all times. 

YELLOW PINE BOX SHOOK FAOTORY. BONAMI, LA. 

W. M. BEEBE. Miiuer Y. P. Sales Dept. L R. FIFER, MiMsir P. C. Salts DiRt. 



When Writing to Advertisers Please Mention Wood Preservers' Association. 
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CREOSOTE OIL 

F. J. Lewis Mfg. Co. 

Distillers of 

Coal Tar Products 



Chicago Meiine 

liilneld 



When Considering the Use of 

CREOSOTED 

TIES 

PILING 
TIMBER 

CROSS ARMS 

PAVING BLOCKS 

- - - Write to - - - 

THE KETTLE RIVER CO. 

Minneapolis, Minn. 



J 



When Writing to Advertisers Please Mention Wood Preservers' Association. 



Digitized by VjOOQIC 



W. T. WATKINS 
President 

W. A. REMICK F. W. WERNER 

Vio«-Presid«n< Sec. & Trt 



Joyce -Watkins Company 

Rail^Mray Ties 
Lumber 

1112 Com Exchange Bank Building 
CHICAGO 



J.F.BEATT W. A. FOSTER 

Mtfr. Oak Tie Dept. Western Manager 

Naahville. Tenn. Seattle, Wash. 



When Writing to Advertisers Please Mention Wood Preserver!* Association. 
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BARRETT 

MANUFACTURING 

COMPANY 

CHICAGO NEW YORK 




Coal Tar 
Products 



Largest Producers of 

CREOSOTE OIL 

in the United States 

When Writing ^to Advertisers Please Mention Wood Presenrers' Association. 
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Eppinger & Russell Co. 



Yellow Pine Lumber 
and Ties 



Creosoting 
Works 



Jacksonville^ Fla. 
Long Island City^ M. Y. 



Main Office 

166 Broadway 

Mew York 



When Writing to Advertisers Please Mention Wood Preserrera' AsaocUtion. 
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GRANT B. SHIPLEY 



Consulting Engineer 



1504 Commonwealth Trust Building, Pittsburgh,, Pa. 



GARDNER STEAM PUMPS 

For Wood Preserving Plants 
"The Pump that's better" 




A Superior Duplex 
Machine. Con- 
structed with ac- 
curacy, every part 
fitted perfectly, in- 
suring a smooth op- 
erating, depend- 
able and efficient 
machine. You 
ought to investi- 
gate the merits of 
this pump. You 
will appreciate its 
excellence. Catalog 
18, finest pump cat- 
alog ever pub- 
lished, sent on re- 
quest. 



The Gardner Governor Co., Quincy, 111. 



Lo«hBox 163 



BellPhonet Bridge 1519 



Sandcval Zinc Company 

East St. Louis, Illinois 

Chloride of ZIno In Fused, Liquid and Branulated Form 



MalnOffloo 

41 N. Pooria Stroot 

CHICAGO, ILL. 



Spoltor Works 
SANDOVALp ILL. 



When Writing to Advertisera Please Mention Wood Preservers' Association. 
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Lakewood Line 

INDUSTRIAL CARS 




TIE CREOSOTING CAR 

All kinds of Small Steel Cars for wood 
preserving and other purposes. Write 
for Catalogue W. P. Manufactured by 

Ohio Ceramic Engineering Co. 

CLEVELAND, OHIO 



When Writlnfir to Advertisers Please Mention Wbod Preserren' Association. 
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General Chemical Go< 



135 Adams Street 
Ghicago 



MANUFACTURERS OF PURE 

Chloride of Zinc 



Specially adapted to 
timber preservation 



When Writing to Advertisers Please Mention Wood Preservers* Asaociation. 
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When it comes to Building 

Locomotives for ^^Croosotlng Plants'' 

This company has built a great many^ and build the 
best. Any Size; any Design; any Guage. 

PITTSBURGH 



H. K. PORTER CO. 



PEMMA. 



Republic Creosoting Co. 

Plants and Offices: 

Mobile, Alebeme Indlenepolls, Ind. 
Mlnneepolls, Minn. 

Address correspondence to either office. 



CRE080TERS OF 

Paving Blecks- Ties -Bridge TimberSp Etc. 

When Writing to Advertisers Please Mention Wood Preserrera' Association. 
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J. B. CARD FRANK McARDLE 



.ait ^-vr*. 



Card & McArdle 

W,AUKEGAN. ILLINOIS 

Sixteen yean* experience in designing 
constructing and operating 

Timber Treating Plants 

Plans Specifications Installation 

Inspection of Treated Ties and Manner of Treating a Specialty 



Indiana Zinc - Creosoting Go. 

JOS. B. CARD, President 

Zinc-Creosoted 
Railroad Ties 

# 

CARD PROC ESS 



Have your ties treated with a mixture of zinc-chloride 
and creosote-oil, injecting any quantity of each of these 
standard preservatives. There is a reason. Let us tell 
you about it. Address in care of plant, ToiTO HsiltO) llld. 



When Writing to Advertisers Please Mention Wood Preservers' Association. 
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W. F. GOLTRA L. C. MAMBOURG P. J. GALLAGHER 

President and Gen. Mgrr. Vice-President Sec'y and Treas. 



The W. F. Goltra Tie Co. 



MANUFACTURERS AND DEALERS IN 

Railroad Cross Ties 



804 and 806 Rooktta'lKr BulMInc CLEfELAND| OHIO 



USE 

Yeomans Centrifugal Pumps 

for agitating: wood preserving solution in your retorts. Our 
pumps are in successful operation in the following plants: 

G. B. & Q. R. R., Galesbur^, 111. 

G. & N. W. Ry., Esoanaba, Mich. 

Ghioa^o Tie and Timber Preserr'iii^ Go., Wauke^an, 111. 

Ghioa^o Tie and Tiniber Preserving Go.* Terre Hantet Ind. 

Kettle River Quarries Go.* Madison* 111. 

O. Ghannte & Go.* Mt. Vernon* 111. 

and others. Write us for prices. We furnish them with 
any form of drive, electric motor, engine, belt, etc., etc. 

YEOMANS BROTHERS 

Monadnock Bldg., GHIGAGO 

When Writing to Advertisers Please Mention Wood Preservers' Association. 
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GARLOCK 
PACKINGS 



C Contain, not only the best materials, 
but the experience and business integrity 
of twenty-five years. 

C We are, therefore, prepared to give 
you the best service at lowest annual 
cost. 

C We invite consultation and guarantee 
results. 

C Catalog at your request from any 
Branch or the Home Office. 



The Garlock Packing Co. 

PALMYRA, NEW YORK 



When Writing to Advertisers Please Mention Wood Preserrera' Association. 
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The Ruepin^ Process 



— OF — 



Preserving Timber 



— IS — 



THE ONLY RELIABLE 
SAVING PROCESS. 



It is now used by the following systems: 

UNITED STATES: 

Atchison, Topeka & Santa Fe Railway 
Illinois Central Railroad 

Missouri, Kansas & Texas Railway System | 
Chicago, Rock Island & Pacific Railway 
Ayer & Lord Tie Co. , and others 

EUROPE: 

German State Railways - - Germany 

Imperial Post & Telegraph Lines - Germany 

United Federal Railways - - Switzerland 

Italian State Railways - - - Italy 

French State Railway Co. - - France 

Portuguese State Railway - - Portugal 

State Railway of Denmark - - Denmark 

State Railway of Norway - - Norway 

Royal Post & Telegraph Lines - Norway 

State Railway of Sweden - - - Sweden 

State Railway of Finland - - ^ Finland 

South Railway of Russia - - - Russia 

G. Lowenfeld Impregnating Works - Austria 

Burt, Boulton & Haywood - - England 

Richard Wade Sons & Co. - - England 

For particulars on the RUEPING PROCESS apply to 

G. LEHBGKE & CO., INC., 78 Wall Street, New York 



When Writing to Advertisers Please Mention Wood Preservers' Association, 
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Pittsburgh Wood Preserving Co. 

Plant at Broad Ford Junction 

Near ConnellsYille, Pennsylvania 

Offices: Commonwealth Trust Bld^., Pittsburgh, Pa. 



A European Opinion 



Althoug:h wood pavements are compar- 
atively new to this country, they have lone 
been in successful use abroad, and in many 
cities are used almost exclusively on streets 
of heavy travel. In Paris, for example, all 
the bouLsvards and avenues in the center of 
the citware paved with wood, while almost 
every European city has extensive areas of 
this pavement. 

Mr. Percy Bouluois, engineer of the city 
of Liverpool, England, in giving his opinion 
of wood block pavement, writes: 

"The advantages of wood block paving 
may be summed up as follows: 

1st. It is the quietest of all known pave- 
ments. 

2d. It is much safer than either asphalt 
or granite pavements for horses traveling 
upon it, and if a horse falls, he can rise more 
easily. 



3d. The traction necessary upon it. 
though slightly greater than asphalt, is com- 
pensated for by the better foothold given to 
horses. 

4th. It presents a uniform and slight 
elasticity which is of great benefit to horses 
passing over it. 

5th. It may be laid on a gradient of five 
per cent with safety to the traffic. 

6th. It is very durable. 

7th. It is moderate in cost. 

8th. It is comparatively easily repaired. 

9th. It is easily cleaned. 

1 0th. It has a good appearance. 

1 1 th. It radiates very little if any heat." 



i. 1 1 tn. It raaiates very uttie u any nea 

Booklet covering the Wood Paving subject in detail mailed free on request. 

U. S. WOOD PRESERVING CO., 165 Broadway, New York 



GULFPORT CREOSOTING 
COMPAWY 

Gulfport^ Miss. 
Quality and Reliability :: Correspondence Solicited 



When Writing to Advertisers Please Mention Wood Preservers' Association. 
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Breonlee Automatic 

Tie Adzing ud Boring Macliine 




What's the use of treating ties to protect 
them from decay, and then to mutilate 
them by hand adzing and improper spike 
driving when putting them in track. To 
get the benefit of the treatment, adz and 
bore them FIRST. Ninety per cent of 
the rail breakage is due to imperfect 
bearing of rails on ties. This can be 
prevented. Our machine adzes and 
bores 400 ties an hour. 

BREENLEE BRCS. & CC, ROCKFCRD, ILLINOIS 



When Writing to Advertisers Please Mention Wood Preservers' Association. 
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National Lumber and 
Greosotin^ Company 

TEXARKANA, ARKANSAS 



Creosofed Lumber 
Railroad 
Cross Ties 

PILINa AND 
PAVING BLOOKS 



=Write us about our= 



Full Bumettized Greosoted Butt 
* Telephone and Telegraph Pole 



When Writing to Advertisers Please Mention Wood Preserverg' AsBOciation. 
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CHLORIDE OF ZING 

Fused and Solution 

For Wood Preserving 

and Other Purposes 



The Quality of our Chloride 
is Second to None. We carry 
large stocks at Cleveland and 
Chicago, and are prepared to 
make prompt shipment of any 
quantity. ^ Ng v< Ng 

WE SOLICIT INQUIRIES 



The GRASSELLI CHEMICAL CO. 

Main Office 

CLEVELAND. OHIO 

When Writing to Advertisers Please Mention Wood E^reservers* Association. 
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FRANK J. ANGIER 

Consulting Timber Treating Engineer 
CHICAGO 



WOOD PRESERVING 

DEAD OIL OF COAL TAR PROCESS 



CI, Ties, Piling, Bridge and Dock Timbers, 
Lumber, Poles and Cross-Arms Creosoted 
according to specifications. 

FOUR CYLINDERS, 6X116 FEET 

TREATED WOOD PAVING BLOCKS 
for Warehouse, Houndhouse or Shop Floors, 
Station Approaches and Street Paving. 



The Barber Asphalt Paving Oe. 

Dooks on staten Island Sound :: Offlee and Werks, Maurer, N. J. 



RAIL OR WATER DELIVERY 



Immediate Shipment from our Philadelphia Stock 

SHORTLEAF PINE 
FOR TREATMENT 

12 Million Feet of Lumber in Stock 

EDWARD F. HENSON & CO. ^^ %iSl!SBffu' "'• 

When Writing to Advertisers Please Mention Wood Preservers* Association. 
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Atlantic Crooseting & Wood Preserving Works 

NORFOLK, VIRGINIA 

This thorougrhly modern plant equipped with three cylinders and latest appli- 
ances for the treatment of piles and timber with Creosote Oil or other preserva- 
tives, is situated immediately on Norfolk harbor, with unequalled facilities for 
shipping: via rail or water. We solicit your inquiries, assuring our customers 
lowest possible prices consistent with speciflcations, and prompt delivery. 

W. H. WALESy Jr.y General Manager^ Norfolk^ Va. 



A New Era in the Lumber Business 




mHE •• 66 •• *' King of the Fast Feed Matchers" brings to the lumber 
business an era of Greater Efficiency, Higher Quality, Bigger Profits. 
C Fast feed, round steel cylinders, high-speed steel knives and cut- 
ters and truing device enable it to handle work at 150 to 200 feet a 
minute and raise the grades 30 to 90 per cent. The Profiler adds formed cuts 
on one or both sides at the same passage and at the same feed. 

Let us tell you definitely what the ** 66 '• will do for you. Write today. 
We make a full line of Wood Working Machinery. 

Hall & Brown Wood Working Machine Go. 

Boae Oilice iid Ftctoi; 1913 to 1933 Norlb Broadwt; - ST. LOUIS, D. S. A. 



HOBSON ELECTRIC COMPANY 

THE PIONEERS OF TEXAS 

Largest Stocks in the Southwest 

Quick Shipments Loiv Prices 

High Grade Electrical Supplies 

Dallas Write us Houston 
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TREATED TIES 



Bridge Timbers^ 

Piling, 
Teiegrapb Poles, 
Paving Blocks, 
Etc. 



S«nd for Pamphlet 



infernafienal Creesoting and Gensfrucfion Go. 

Address all Communloatlons to ofHoo 
OALVESTONp TEXAS 

Works: 
Beaumonty Texas 
Texarkana^ Texas 
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WHEN YOU BUY 

C-A Wood Preserver 

Z c-A ^ 



-C-A- 

WOOOPffC SERVER 



You get the best. It is not adulterated. 
No * 'secrets" — no * 'patents" — just the 
purest coal tar oil. Write for proof. 

c-A WOOD PRESERVER CO. 

St. LiOuis, Missouri 



CRE0S0TIN6 RETORTS 

and all kinds of 

STEEL PLATE WORK 

Fop Wood Imppognating Plants 

Tank Cars^ Acid Tanksy Compression 
Tanks, Tower Tanks, Oil Tanks, Stacks 

We have furnished the Cylinders, Tanks^ and other plate 
work for many of the better known plants of this country. 

Is our forty years* experience worth anything: to you? We 
think it is. Make us prove it. 

Wm. aRAVER TANK WORKS, East Ghlcage, Ind. 
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A.M.Locketf&Co.,Ltd. 

NEW ORLEANS, LOUISIANA 



Contracting 
Mechanical 
Engineers 



DESIGNERS AND CONSTRUCTORS OF 

Complete Wood Preserving Plants 

When Writing to Advertisers Please Mention Wood Preservers' Association. 
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Incroaso the Stoaming 
Capacity of Your Boilors 

one-sixth and save 16% of your fuel bill by utilizing: 
exhaust steam to heat your boiler feed water up to 
210 degrees Fahrenheit. If hot water is required for 
other purposes, it can be heated without cost in the 
Cochrane Heater by means of exhaust steam. If 
the surplus exhaust steam can be used for heating: 
or drying: purposes, you should have our improved 
Cochraae Stean-Stack aad Cat-out Valre Heater aid leceirer, 
which is equipped with an Oil Separator larg:e 
enougrh to purify of oil all the exhaust steam de- 
livered by the eng:ine, including that passed to the 
heating: or drying: system, as well as that consumed 
within the heater in heating: the feed water. Ex- 
haust steam thus purified of oil by the Cockraae Oil 
Separator one of which is attached to and forms 
part of each Cochrane Heater, can be safely utilized ag:ain for boiler feeding: 
after condensation, thus saving: the purchasing: and purification of an equal 
amount of raw water. 

If you are troubled with scale or corrosion in the boilers, we would recom- 
mend our Sorde-Cochraae Hot Process Softeaiatf System, which, while performing: all 
the functions of a Cochraae Opea Feed Water Heater, provides for the correction of 
the permanent hardness, so that the water will not form hard scale in, nor 
corrode the boilers. 

LET US INOW ABOUT YOUl CONDITIONS AND WIITE FOl OUl SPECUL LITEIATUIE. 

Harrison Safety Boiler Worlis, 3169 N. 17tli St., Plilladoipliia, Pa. 




F. B. RIOHARDSON, Pret. and Treas. EaUbliahed 1865 



W. I. MILLBR. Seeretary 



^-iW^iTrSSUHJB^SrffKGE & iRox CO 




lypni ^ 



Screw Spikes 

for soft wood ties 



MANUFACTURERS OF 

Gar and Locomotive Axles 

SPECIALLY TREATED FOR ELECTRIC SERVICE 

MERCHANT IRON 

Special Soft Forging Iron; Thor Iron Forging Blooms 

Railroadt Marine, Machine For^in^s 

Follower Plates, Splice Bars, Bar Iron, Links and Pins, Track 
Bolts, Foundation Bolts, Bridge Rods, Arch Bars, Machine 
Bolts, Bridge Bolts, Bridge Rods with plain or upset ends. All 
styles. 

Atlas, Engine and Staybolt 
Iron Heavy For^in^s 

Olfioe t Corner Tenth Street and Penn Avenue 
PITTSBURGH, PA. 

Telephones! 1542 and 1543 Grant 
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SOUTHERN PINE' 

TICS AND LUMBER 
For Treating 

G. S. BAXTER &. COMPANY i 

17 William Streat, NEW YORK 

j^. Jack&onvllta, Florida 


















STEEL 

The Largest Iron and Steel 

Supply House in the World 

We can furnish immediately upon receipt of your order, 
structural steel, plate steel, sheet steel, bar steel, tool 
steel, boiler tubes and rivets. Our stock is several 
times larger than any other merchant stock in this 
country. The iron and ste^l consumer is afforded the 
advantages of a ready source of supply for all necessary 
requirements of his partiqjilar product as well as the 
machinery and equipment required in the fabrication. 

Joseph T. Ryerson S Son 

CHICAGO NEW YORK PITTSBURG 


- 



When Writine to Advertisers Please Mention Wood Preservers* Association. 



Digitized by VnOOQlC 



Chicago Bridge & Iron Worlcs 

Engineers Manufacturers Contractors 




UNION PACIFIC R. R. PORTABLE TIE PRE8BRVIN0 RETAIL 

DosigTi, Manufacture, Construct Creosoting Plants. Oil Tanks, Water Towers, Standpipes, 
Gas Holders. Bridges. Buildings, Structural Material Metal Structures for any service. 



MAIN OFFICE: 105th and Throop Streets, CHICAGO 

BRANCH OFFICES: 80 Church Street, NEW YORK. Praltoriam Bldg., DALLAS, TEXAS 

GREENVILLE, PA. 

SHOPS: Chioago, 111., Greenville, Fa. 

Engineering Record 

is the medium for reaching municipal engineers 
and officials who specify preserved wood blocks 
for paving, and railroad engineers and contractors 
who use preserved ties and timber for railroad 
construction and maintenance. 

During the course of a year, this paper contains a large amount of 

information on these subjects and is read by all the 

leading engineers interested m them. 

Subscription Price — 52 numbers, S3.00. Sample copy free 

ENGINEERING RECORD, 239 W. 39(li St., NEW YORK 

When Writing to Advertisers Please Mention Wood Preservers' Association. 

Digitized by VjOOQIC 



xxxvu 




BUILDERS OF 



Timber Treating Machinery 




Timber Treating Plant of the Penn. Ry. at Mt. Vernon, Pa. 

These Timber-Treating Plants represent two characteristic 
installations equipped by ALLIS-CHALMERS COMPANY 




Kftll 



Timber-Treatini: Plant of the C. B. & U. Ry. at Galesburg, 111. 

General Offices, Mil^^aukee, Wis. 

Offices in all principal cities 
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This Type was Buih for the 

Atchison, Topeka & Santa Fe Railroad 

'K &J' Cars are Buik for Continuous Ssrvies* 



|"K&J"r"^ 

Creosoting Cars 

EXPERIENCE COUNTS— 

We have designed and built ereosoting cars for all the principal 
railroad companies in the United States and Mexico; also for all the 
large commercial creosoting plants. We will give you specific refer- 
ences when you ask for them. 

OUR SATISFIED CUSTOMERS HAVE 
SPREAD THE NEWS— 

Every customer we have had has brought us another with a slightly 
different problem. We have thus acquired an extraordinary breadth 
of experience in building creosoting cars of all types — an experience 
that is worth dollars to you when applied to your cars. 

WRITE US ANYWAY— 

We have valuable suggestions for you concerning your next lot of 
cars. We want to give them to you and take our chances on your 
order — and when you fully understand our service, you won't take 
chances on any other. 

The Kilbourne & Jacobs Mf^. Go. 

COLUMBUS, OHIO, U. S. A. 

New York Offices Western Representatives 

S5 Broad St. Norman B. lilvermore & Co., San Franelseo. 
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MANITOWOC WOOD 

PRESERVING EQUIPMENT 
MANITOWOC ENGINEERING WORKS 

MANITOWOC, WISCONSIN Chicago Office, 524 Monadnock Block 



Robert W. Hunt Jno. J. Gone Jaa. 0. Hallsted D. W. MoNang her 

ROBERT HUNT & CC, ENBINEERS 

BUREAU OF INSPECTION, TESTS & CONSULTATION 

Inspoctlon of Troatod Timber 
and Creosotod Paving Blocks 

Experienced inspectors placed 
in constant attendance at plants 
durin£^ treatment. Check 
analysis made of preservatives. 

Chomioai and Physical Laboratories 

Tests of Oils, Wood, and all Materials 

NEW YORK, CHICAGO, PITTSBURGH, LONDON, B. 0.. 

90 West St 1121 The Rookery. Monongahela Bank Bldg, Cannon St. Norfolk Home. 

MONTRBAL, SAN FRANCISCO. ST. LOUIS. MBXIOO OITT, 

Canadian Bzpreee Bldff. 418 Montgomery St. Syndioate Bldg. 20 San Franoiioo St. 
TORONTO, Tradera Bank BuUding 



THE SIGN OF QUALITY 




Telephone 
2 3 17 
Harrison 



621 PLTMOtTTH COtTRT. CHICAGO, ILL. 
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Proceedings 




T9TI 



pUhAkR^ ^ 



C. B, & Q* Railroad Company, 

C. & N. W. Railroad Company, 

R. & O, Railroad Company, 

C M. & St. F, Railvray Company, 

Twin City Railwayap 

iDdiana Union Traction Company* 

Th© Kettle River Company, 

The National Lumber & Creosotin^ Company, 

Cliioailo Tie & Timber Preserving Company. 

Indiana Zinc-GreoBotin^ Company. 

q Other Companies are negotiatmg for the u&e of this 
process, and plants now building are equipping their 
retorts with the Card apparatus, to meet the rapidly 
growing demand for this method of treating railway cross- 
ties with standard preservatives* For particulars address 

J. B. CARD, 1818 McCormick Building, Chica^Ot IlL 
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